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Abstract: GDP only reflects the quantity of country’s economic growth, but can not reflect the quality of that growth.
Seeking a sort of accounting method which considers natural and environmental resources loss to measure true state of a
country’s economic growth is an urgent problem to settle at present. Currently some countries and international organizations
pay much attention to study Green GDP, and gradually build up resource checking account. Using resource index
accounting reflects the relationship of economic growthresources and environmental pressure. Both domestic and foreign,
which Green GDP system has a unifies dimension measuring unit for natural and environmental resource and how to set price
of natural resource losses is an unresolved issue for Green GDP accounting. Based on a few present defects in the accounting
of Green GDP, the article applies energy theory method to discuss Green GDP checking. Taking solar energy as the
measuring dimension of natural and environmental resources set price for natural resource with energy-currency value. This
not only solves the problem of inconsistency in natural and environmental resource measure unit while checking Green GDP,
but solve the docking problem between the value of natural and environmental and economic society. Utilizing Odum’s
emergy theory and method of economic system, unrenewable resources and environmental losses in process of national

economic production, in Huaihua of Hunan Province in 2006, were quantitatively analyzed. It calculates emergy of
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consumed unrenewable resources and environmental losses as well as emdollar value, thus accountes Green GDP of Huaihua
City in 2006. The results indicate that emdollar balue 9. 70 10° $ of environmental losses are consumed in process of
national economic production in huaihua in 2006. The results of this study os the same as Wangzheng Barro model , Asheim’
s Green GDP checking model and GDP in Shanghai (1955 —1995)is double to four times Green National product, it’ s also
similar to the relationship between USA (1950 — 1999 ) per capita GDP studied by Mark Anielsk, and Genuine progress
indicator, Italy (1960 — 1990 ) per capita GDP studied by Giorgio cuenno and the result of Index Sustainable Economic
Welfare. Huaihua City in 2006 in GDP there is about 25.44% at the cost of consumption of natural rosources and there is
about 43.95% at the cost of enviornmental losses. Green GDP in huaihua enly holds 30.01% of GDP. The article discusses
the scientificity and rationality as well as deficiency of emergy analytic approach in account of Green GDP, it also considers
that when we check unrenewable environmental resources in the account of Green GDP, the energy analytic methed can be
used which can reflect true value of natural resources; when we renovate environmental losses, investment cost method can
be utilized which is more in line with actual situation to the current environmental management in process of national

economic production.
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F TR S — AN EFE, I — A, BT R 58 $ LR b, — WA B E A& E TR
HR R R, I B, YRR R E ST . BAR, A BT X 3R A8, A & AT At B 35 45

http ://www. ecologica. cn



83 RXE & ETREMTEZENTMETSE GDP 2153
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3.1 HE-ABZEFREHRANERE

2006 A&, AT AT A B REMELE TR 6. 60 x 10 sej (% 1) , Ho AP A AT BT H SRV IR 3. 15 x 107 sej,
A EF AREE 7.44 x 107 sej, ANA] HHHEVE 1. 68 x 10*' sej (3% A HE 1. 89 x 107 JEHE 3. 20 x 107 JF
6.97 x 10" ALAE 1.08 x 10* 425 1. 77 x 10°) , 4 i 1. 77 x 10* sej, 2006 4E4f4kTi GDP {& K 3. 81 x
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10° $ , LI K PR E T 2006 FRIAREE-EDET REFIREE-TRMEHER 1.73 x107sej/ $ o
F1 UHRE-ESLFEES PR (2006)
Table 1 Emergy analysis of environment eco-economic system in Huaihua City (2006)
SO B RBfERE R KB RBME-BE T B
i H Ttem Pri \,:,' dat Energy transformity ~ Solar energy Emdollar value
ritve date /(sej/unit) /sej /%
W] B B % I Renewable environmental resource
1 KPFARE Solar energy 1.79 x10% 1.00 1.79 x10% 1.03 x 108
2 KBE Wind energy 4.97 x10% 1.50 x 10* 7.46 x 10" 4.31 x107
3 F7K#BE Rainwater potential energy 9.26 x 10 1.00 x10* 9.26 x10% 5.35 x108
4  FH7K4b2%BE Rainwater chemical energy 1.75 x 10" 1.80 x10* 3.15 x10% 1.82 x10°
5 HuFKjESLRE Earth rotational energy 2.76 x 10 3.40 x 10* 9.39 x10% 5.43 x108
6 /)Nt Subtotal 3.15 x10% 1.82 x10°
ANH] B %5 Unrenewable environmental resource
7 F+EHFE Surface soil loss 1.19 x10% 6.25 x10* 7.44 x 10" 4.30 x10°
8 /Nt Subtotal 7.44 x 10V 4,30 x10°
R H] B H YU i Unrenewable resource products
9 JEHE Raw coal 1.99 x10% 1.06 x10° 2.10 x 10 1.22 x10°
10 K Hi Thermal electricity 1.18 x10% 1.60 x 10° 1.89 x10% 1.09 x 108
11 7/KJ8 Cement 3.03 x10'2 3.30 x10%° 1.00 x10% 5.79 x 10
12 ¥8%} Plastic 7.90 x10° 3.80 x 10® 3.00 x 10 1.74 x 108
13 45K 45HR Paper and paperboards 6.60 x10* 3.90 x10%  2.57 x10% 1.49 x 108
14 /Nt Subtotal 1.03 x10% 5.94 x 10
W] B H YT YRS i Renewable resource products
15 7K J3%&H Hydro-electric power 3.06 x 10 1.59 x10° 4,87 x10% 2.82 x10°
16 A Foodstuff 2.65 x 10 1.48 x10° 3.92 x10% 2.26 x10°
17 %} Oil bearing materials 2.19 x10% 6.90 x10° 1.51 x 10 8.74 x 108
18  7KR Fruits 1.41 x10% 5.30 x10° 7.49 x10% 4.33 x10%
19  JHZSHT Tea seed 1.08 x10% 8.60 x 10* 9.30 x10%° 5.38 x107
20 B3 Greenstuff 5.38 x10% 2.70 x10* 1.45 x10%¥ 8.40 x 10°
21 250t Tea 2.38 x10%° 2.00 x10° 4.76 x10® 2.75 x10°
22 Jjk& Bbicomponent composite fibre 1.34 x10% 8.30 x 10* 1.11 x10% 6.43 x 107
23 Hi4E Cotton 3.02 x10%° 8.60 x 10° 2.60 x10%° 1.50 x107
24 it Tobacco 7.94 x10% 8.49 x 10* 6.74 x10' 3.90 x10°
25 R Meat 4.60 x 10 1.70 x 106 7.83 x10% 4.53 x10°
26 43 Milk 6.04 x10'2 2.00 x 106 1.21 x10% 6.99 x10°
27 K= 5 Aquatic products 1.64 x 10" 2.00 x 108 3.27 x10% 1.89 x10%
28 ik} Feedstuff 1.19 x10% 8.00 x 10* 9.48 x10% 5.48 x107
29 /)it Subtotal 1.96 x 10% 1.13 x 10
5 ARE{H Import emergy
30 J§U4E Raw coal 8.00 x10% 4.00 x10* 3.20 x10% 1.85 x108
31 J§3 Crude oil 1.29 x10% 5.40 x 104 6.97 x10%° 4.03 x107
32 ZAUIE Nitrogen fertilizer 1.49 x 10" 3.80 x10° 5.67 x10% 3.28 x108
33 WAL Phosphate fertilizer 5.98 x10%° 3.90 x10° 2.33 x10% 1.35 x 108
34 BJIB Potash fertilizer 1.81 x10% 1.10 x10° 1.99 x10% 1.15 x107
35 & AHE Compound fertilizer 9.33 x10%° 2.80 x10° 2.61 x10% 1.51 x 108
36 42k Pesticide 1.11 x10% 1.60 x 10° 1.77 x10%* 1.02 x107
37 /it Subtotal 1.49 x 10 8.61 x 108
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gk
S B Ik . KFHAEME RBME-tR HANE
i H Item Primitive date Energy transformity ~ Solar energy Emdollar value
/( sej/unit) /s€j /$
1R T Currency flow
38  TifMhHA Warenimport 3.48 x 108 1.66 x 10" 5.78 x10% 3.34 x108
39  SzRREAI SN Foreign capital actually utilized 1.90 x 108 1.66 x 10" 3.15 x10% 1.82 x10%
40  JiglWe A Tourist income 1.61 x 108 1.66 x 102 2.67 x10% 1.55 x10%
41 B4 Service import 3.65 x 108 1.66 x 10" 6.06 x 102 3.50 x 108
42 /)it Subtotal 1.77 x 10* 1.02 x 10°
T ik 4 Commodity export
43 T Commodity 3.33 x 107 1.73 x10%2 5.75 x10¥ 3.33 x107
K FY) Waste material
44 JES Waste gas 2.67 x10% 6.66 x10° 1.78 x 10 1.03 x10°
45 JEJK Waste water 6.73 x 10 8.60 x 10° 5.78 x 102 3.35 x108
46 KK FY) Ssolid waste 3.00 x 10 1.80 x 10° 5.41 x10% 3.13 x 108
47 /it Subtotal 2.90 x10% 1.68 x 10°
48 R APBHAEE Total solar energy 6.60 x10%
GDP( $) 3.81 x10° 1.73 x 10" 6.60 x 102 3.81 x10°
49  fB{E/ 17T L& Emergy/dollar ratio/ (sej/ $ ) 1.73 x10'?

{E:E +n 2y x10";38—43 JFURKIRALN $ 511—13.32—36 JFUAKR AR ¢, H B IR B B39 4 J

3.2 FARRIEFEB A ROR I IH AR

ML R, PRI A2 B A 7 e I AR 0 R BE BT SR VR A9 K PHBEAE 3. 15 x 107 sej, HBE(H-1% 4 E
1.82x10° $ . APHAE XAE . FI/K AL B8 . FI/K 2V RE AL ER HE S REHAR)E T AT B3 10 E AR WA, SRR A
RGA HARIKE . AR EH AR TR LIZBERIRRIE N 7. 44 x 10" sej, HLARIE-HL B 4.30 x 10°
$ o REZHIVRIERIANZTCE N B RIFEE P18 BRMER

AT G B AE = S AR P OR AT SR BT RB VR AT, BB A i AR T A R SR R ok ) R A LR
fB4H514 3.20 x 107 6.97 x 10 1. 89 x 10%sej, By it 112 H FLREME -5 MM (B 43514 1. 85 x 10° 4. 03 x 107,
1.09 x10° §

PAET B 2 B A P P B A RUIE B A S0 A R A AR L BB M 4 51 R 5. 67 x 107 2. 33 x 10% 1. 99 x
107 .2.61 x10%sej, BEAE-SR FIMEST 714 3.28 x 10° $ .1.35 x10° $ .1.15 x 107 $ .1.51 x 10° $ ; 4h, & 24
M ATLRBIE R 1.77 x 107 sej, BEIE- SR THME N 1.02 X107 $

PALTT 2006 4F (1A ] B 8T B AR VR IR AR W] BE BT R B AE 7= VR BIT T AR Y RBMEL- 58 T MBS RISl 9. 70 x
10°$
3.3 MERIESFE(RERITE)

2006 4EPFS H FEIGYY —EHHTE 6.70 x 10%t, ML HEEE 1.90 x 10*t, Tk 4 HERE 4.70 x
10*t, HBB(E K 1.78 x 107 sej, BEAE-HZ T E N 1.03 x10° § , HEEAN B IRFER 61.38% ,

2006 AR Ak T B K HER S B Ry 13452. 20 x 10%t, Hodr A= =g F e /K HER R N 6772.34 x 10%, i ik &
M 50.34% , A3 R 7K HETBCR: A 6679. 86 x 10%t, di HERE [ 49. 66% . ks FE G LY b¥ T AR HE
9 1.84 x10%t, &4 0. 058 x 10*t, HEFL AR KREME N 5. 78 x 10%sej, HAEMH- R T EH N 3.35 x10° § , 5
2006 FEMLTTFR G HIFERY 19.96%

2006 AEPRAb T AR R P HERCER: 7. 12 x 10%, BrHER A R E P REIE N 5. 41 x 1020sej , HAEfE-57 i 4
F3.13 x10° $ , 5H4LTT 2006 AEFREHRFEN) 18.66% .

WA, 7E 2006 LTI IS R, R ATE Y R MRS IR B AR A R, HOR B R K . Mkl i Tl
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G KU i Ml A0l Ay T2 9, T KU 6 3 Ml A Ml 25 BRI R (75 JER—AR KR
3.4 2006 F4{ GDP &

72 FW,2006 FELTHIE-AEB LT RGE AW TEH A AIRMFERE(E- 1R TN E4.30 x10° § , 5
GDP 0. 01% , I5FEAAS T B 357 A U (445 A W0 B 37 A A 7= BORE) BB -2 A {E 9. 70 x 10° $ , 5 GDP )
25.43% ; T2 B5 ek I RBIE- SR TN E 1. 68 x 10° $ , 5§ GDP 1 43.95%

£2 IR{LTH 2006 53 GDP &
Table 2 Green accounting for GDP in Huaihua City (2006)

H R %5 Natural resource I EHFE Environment loss
] B A IR R B RO #t{5, GDP
GDP/ Unrenewable Unrenewable : RS JRIK [ElrNpER ) Green GDP
environmental /% Waste gas/ $ Waste water/ $ Solid waste/ $ /$
resource/ $ energy
3.81 x10° 4.30 x10° 9.70 x 10® 1.03 x10° 3.35x10% 3.13x 108 1.17 x10°

PAETH 2006 4 GDP £ A= 7 1k 2 i JH FE IS W] SE 4T 1Y) B SR VR AN BB IR, 78 S8 ik ] PR X AR B 1Y), TR
Fe— R EME B AR P RRIR R A R Pk . BRI, 7E B R B A 7= i AR, XN AT BE 3T B AR IR TH A
DLFEATAME . G GDP B MR EE LI B E R & FrX /i 5k

TR Z B P IARER AR Z R IE AR 253815 . R25 ALHEE T4 T RRA: i S B A= 7= BERL,
BERERR B TR EHTM B A RIR, 46 GDP i (ABLX SRR . Moo, R B &
B A SR PR T AL, X AR S IR R S R R V5 B o X TiX {5 R A3, BT E A MM B, 6
GDP ;2% 3 Hi X F LA F Y o

AL 2006 451 E R T A 7= B = AR R 5 15 e T B E R R B KRB MBS TS AT
Wi, Hitk, HARE-52 M ENR E R M BA IS, B AR A& S8 GDP A il 5 B

M\ GDP H3TIBRN BT BT H SR VR AR AT BB RE VR TN AE 9. 70 x 10° § LA K IRBEHAE 1. 67 x 10° § RE(H-7
MYMEGE , T3 R E D T4 €4 GDP B, 2006 4E4F4LTii ) GDP Jy 3.81 x 10° § , % J& H AR W IR AFR B
FEMIFEIE , HAGH RGPS RIS GDP {2 1.17 x 10° $ otk & i,2006 4R 4k i) GDP &4
25.44% SELLHFE B ARBEIR . H 43. 95% =2 LIX BB FE A RN 1. LT 2006 4 GDP K T4 £ GDP,
GDP #j 4% GDP ) 3.26 %,

4 iFig

2006 4L GDP [{ER%% (2 GDP (M) 3. 26 £, 5 X 4% b4 2003 4Rk GDP H ™ (H
SRR EAL B RN AR 2 TSN (B U PRBA I A P R ME TR A 2 P, PR R URCR IR &2 2
) ZEZRZEXT BAR T 2002—2005 4E4R €5, GDP %45 ( SRR UR M E R Rl i 1, SR 8595 B4 R A 4 SR
WEIRAER) W BEAEXH LA 2004 4Rk GDP %S5 ( EARYEIR Ot s , BRET IR A SE B A 2
WA, BLE M A T4k S5 - R IR- PR R S @ BT T 7 B0 VR AR &2 9% Pl I B0 T e v 2 2%
) g R 2RI K. KR T R VE A B REENEN T ERFTIRKY. 5T 4" F Baro K3 K
BRI F Asheim fR %43 5 GDP BB KLY BF 5% E T 1955—1995 4E GDP R 2 %% {4, NNP {# ( Green Net
National Product) (%% f% GDP 54, NNP 7EE T F2&—BH, 46 CDP & —Ffil& LKA, & NNP 2
frékfs GDP BB MBI EAN, Bl Zu &Pl KA A A A B A T KRB R ) 2—4 5,
5 Mark ™! 234732 E 1950—1999 4E A #] GDP 5 GIP( Genuine progress Indicator) 3¢ % , Giorgio 25/ B 5%
B RH 1960—1990 4E A3 GDP Fi1 A3y ISEW ( The Index Sustainable Economic Welfare) 455 483 o

FARBIE- 17 TR 5 B AR SRR b (TS AR T ) M A% , BB SO B 267 5 JE U ELSE 18, TAS
RNTFEW R F AU 48 5957 5 e T2k . X546 E WM ExM, FBR(E 7 510, e HHES
ZI8, Foh AR E M, RO TR Y A E R E- S T AE, AR IR HLX 275 Y i i 2 A, X 2
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Yol 9 RE B R , FLRBME - BT T AME R, IXBURAS SO AT A X BRSE HAR A A M B i GDPA3. 95% )R .
RIS TRTH R B IR & RIS Y Y 2 FIAR A, AL 2006 4EAEREEREBTAME B H i GDP
f4.16% , lL FARBIEIAIRIA 22, T L, 8 B0 A 38 B AF & X R iR B AL S 2 PG S L Prig Ot . N
I, 74k GDP BE Hh , B ARF SR A R IR, 3 T B SRR 5 B AT AR R U, T R R (E 2R 18
G XA REIRBLX S RTIR B ECSCHME, X T RS RER RO 18 R AME , AT RSB A A M, I AR X
SIS R TE M E, T5 ZE R LTS R im R h st G W B R A

REME Tl i REME A B R M BE(E - B2 T AMEK: B AR BRI SR8 3 MRS H KRR IR L 5% T AR
Bl — &4, Jysk @ CDP MR MR A7k . (B2, RRE Tk rE— A 2, B e R RE R A
HELH MR R R R KRB R — AT ZARd 1, X4 a6 CDP BRI BRAEN Rk —E M.
AR, Odum BT K PHREFE 3R AR 2 R BERIBTTE (R R X)) (i T4 E (b X) Z a3 b R A&
JEIKF 225, R BB B RN FE—E M 225 . R eV RRE- X TAMERT , — M ASS T, R
FA B R BB T X SR TTH SR AW A R gl IR A XA B R BB - B8 AN E R &% & AR I gl

GDP [ 58 2 LA B AR BT AR S IR E AN, RT3 T A S BIE A 30 8 M E. R,
GDP Rz k—MEZ (X)) ZEHEKAHE, F AR S RRHE R M RE, FR—MEEEHRTIRMER
BRI B A H R R B — N ER X)) BRIk, B4 ANE IR Z R g 8, REH
A4t GDP XBAR R LRI LA Z AR (B4 € CDP X 53 BERE 1R M R 5 FIRAREY B AR T
PR RN, B Hlid M5 IR R B BB R IHAE SRS R 27, FUBSR ST R K2 T A
PRAEREAN G A R o BE T AR B AR VIR LA S SR8 B E X R 2 B AR iR, 4%t GDP X5 it
LGRS R RRM T REVIA R
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