ZFFie 2012 £F 50 ECONOMIC REVIEW No.5 2012

BArx & =

BEARLERL BRI RAANA R LKA EREHNELRE, LAHF
Tt Pk pR i IR R L R 00 B FRBUE R L, ) T B 55 Rt s HEA S B HE F A Y
B AL TR R IR ) B A S 2K X AR S A Y R
HHEAEFREEHE BBRIIHERRE T BOZFFHARATEOME FE. BHE M@
ik B RABRIFE R E LR R Z 2L E KGR E LA EARE, 025K
ANT BEBEM RO TR, R T AT BN A TR X RN AR L AR R
BT RIFHSMAER, RNEFARR AT 2 25 £ 50 P R HE A BB s HE AT 2 5 K R
HREZ . ARBEIFREEBRFOSAAMAASZE, A TLLEERFAGHI
B RAE RN

DB BRREE 25Kk RB%F Rk

o 20 70
(1979 ) Co, 20
21
1988 11 ( Intergovernmental Panel
on Climate Change TPCC) IPCC 1990  .1995
\2001 2007 2007 20
90% (IPCC
2007) . IPCC
( » K« ) 20 90
2008 -2012 1990 5.2%
CO, 2004 CO, 76.7%
CO, CO, 80% 56.6% ( IPCC 2007) .

[ ” (43 ”»

R A P MM K FE IR, BB 430074, B IRA K F 2 F R, IR 4 A 232038, w12 44 ¢ oictoo@ 126. com;
Foh AL AR K S E I IR, SRE 4 AL 430074, ¥ F42 44 : nieming@ mail. hust. edu. cn.
VE+oRMBELFRERNERMARASEEL NGB RNIERT ALHHRAAA, SR, Lx 8 R
144



S

( Structural Decomposition Analysis SDA) ( Index Decomposition Analysis IDA)

( SDA)
2~5 SDA
o SDA
- SDA
N o Leontief  Ford( 1972) SDA
Caster  Rose( 1998) 1972 - 1982 Peters
(2007)  Zhang( 2009) SDA o
( IDA) Laspeyres Paasche
o Sun( 1998) Laspeyres
3 o Divisia
Divisia ( AMDI)
Divisia ( LMDI) . AMDI
LMDI o Ang  Zhang(2000) Ang(2004)
LMDI Laspeyres
Fisher N LMDI
Laspeyres o LMDI
(2006) . (2008) . (2009) . (2010) (2011) (
) N o
SDA  IDA o
( )
o (2012) SDA
LMDI N N
N N N 6 o
( ) (
) I .
( )

145



IPCC

@ o
Grossman  Krueger( 1991) ( Environmental Kuznets Curve EKC) @
- 20 90
CKC ® 1
Stern( 2007)
CKC 0
1 ( CKC)
Apergis ## Payne( 2009) A B e A £ 9 6 ( [ 4| MU
Ang(2007) AR E B AN * ( f’gg?) A ;3%2’;";) U R
Jalil F» Mahmud( 2009) A BT B AN I TR W ( HEE 2%5;’*? 5 U
Martine = Bengochea( 2004) AN 22 /- OFCD M % | [ g | NEBIUE
N A b
Wagner( 2008) AN 100 AE £ (1950 — 2000 4 S i 4
CKC CKC CKC
U o
CKC
. ( Stern 1998) ,

O EIMA £ B4R 2 EF(EIA) £ BHAEE R LB E = RALHZ B9 P (CDIAC) (# R F B A5 P ( WRI) |
A E AR EAAER AL (UNFCCC) A2 Fa4F 5 K k4142 ( OECD) T i% &) B FRAL R F (1EA) o
@Grossman F= Krueger( 1991) 4318 5 5035 1AM, B AR L IHET S a5 253 kM A 45 U R wmL £
A, P75 S M A A IDINIG Im 238 A s 8,V X A5 U A th & 55 Kuznets( 1955) 32 B0 A S B AR AT 5 2 5F A K2 a8
2 3 vy 2248, Panayotou( 1993) ¢ J AR 4 313% & 42 72 3% 1 & ( EKC)
@ Wagner(2008) % — A 8% HE2k 5 AN Z 18] 6948) U R £ 2 AR A 8¢ & 3572 3% W £ ( Carbon Kuznets Curve, CKC) .
146



(2009) . (2010) . (2010) . (2011)
(2010) o
( CKC)
o CKC
; CKC
o Vehmas  (2003) N
N ; OECD(2002) GDP
N o Tapio
(2005) GDP N N N N
N N OECD( 2002)
(2007) Tapio 20
o (2011) Tapio 1999 -2008
o X
( )
( ) °
( SFA)
( DEA) Zhou  (2008) (2011) . DEA
SFA
Shephard Mulmquist
( Fdre et al. 1994) ;
® Mulmquist — Luenberger ( MLPI)

D3E#A%2 /= ik (undesirable output) X A% AR A 3 /= i ( bad output) , 48 & o, #1727 thi ( desirable output) dL#& #& A 4F /= th ( good

output) o

147



( Chung et al. 1997) MLPI ( EFFCH) ( TECH)
EFFCH( TECH) 1 ( ) EFFCH( TECH) 1 ( )
( Kumar 2006; 2008;
2008; 2010) .
DEA
» Tone(2001)
( Slacks — based Measure SBM) ; Tone( 2003)
SBM ; (2009) .
(2011) SBM ; Fire  Grosskopf(2010)  Fukuyama
Weber(2009)  Tone( 2001 2003) SBM : (2010)
Luenberger @( Chambers et al. 1996)  SBM Luenberger
( LPEC) . ( LPTP) . ( 1SEC) ( LTPSC)
: (2011) (2012) .
( OIS.GIS.IV.GMM.TSIS.MLE )
( N

( Optimal Growth Model)
( Computable General Equilibrium CGE)
R-C-K

( Integrated Assessment Model TAM)

» Fankhauser  Tol( 2005)

o Ansuategi  Escapa(2002)

OFEFRTIRAT £ %
( Index) .

148

My o E A T R EAR A IAR (Indicator) , K Tro R ey &£ 4 & R0 EAR A I



(TAM) .

CGE

: DICE  RICE . FUND .
{ » PAGE ( Stern 2007)
. 1AM
CGE OECD GREEN LINKAGE
Cubed AIM CGE
( ) (ET) . (1) ( CDM)
(2009)
(2009)
: (2009)
CGE : (2005) . (2010)
: (2012)
CGE
. . CGE
. CGE
. CGE

[AM
MERGE
A G -
CGE
CGE

149



B W N =

NoRNe RN BNe V)]

13.
14.
15.

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.

30.

31.

32.

33.

34.

3s.

36.

37.

38.

39.

. 2020
2009 { : CGE Y « y 12 .

2011 { )« y 4 .

2010 { ; ) « y o1 .

. . 2012 ( : )«

y 2 .

2009 ( : )« y 3 .
2008 ¢ (1999 -2003 ) { ( Yy 7. .

2012 : Y « Yy 2
2009 ( >« y 12 .
. 2011 . Y« y o1 .

. 2009 ( >« y 4 .

. 2009 ( )« y 4 .

N . 201t ( : “ 7 Yy <

Yy 4

. 2009 { Y « . y 3 .

. 201t ¢ PIKS . y 5 .

. 2010 ¢ co, . . : ARDL Y «
y 10 .

2008 ¢ . )« >y 2 .

N 201t { N : SBM Y« Yy 2 .
. . 2010 { PIKS Y 5

. . 2005 ¢ CCE Co, PIKS ( )y 12 .

. . 2010 ¢ )« y 2 .

. . 2011 ( PEK >y 5 .

. . . 2008 ( (2008) : ) .

. 2010 ( : Y « y 5 .

. . 2006 { 11995 —2005) { . >y 6 .
. . 2010 { Y « . y 2 .

. 2010 ¢ )« y 11 .

. . 2012 CO, : SDA  LMDI » « DN R

2007 { : ) .

Ang B. W.2004. “Decomposition Analysis for Policymaking in Energy: Which Is the Preferred Method?” Energy Policy 32(9) :
1131 - 1139.

Ang B. W. and F. Q. Zhang. 2000. “A Survey of Index Decomposition Analysis in Energy and Environmental Studies. ” Energy
25(12) : 1149 - 1176.

Ang J. B.2007. “CO, Emissions Energy Consumption and Output in France. ”Energy Policy 35(10): 4772 -4778.

Ansuategi A. and M. Escapa. 2002. “Economic Growth and Greenhouse Gas Emissions. ”Ecological Economics 40( 1) : 23 -37.

Apergis N. and J. E. Payne. 2009. “CO, Emissions Energy Usage and Output in Central America. ”Energy Policy 37(8) :3282 -
3286.

Caster S. D. and A. Rose. 1998. “Carbon Dioxide Emissions in the US Economy: A Structural Decomposition Analysis. ”
Environmental and Resource Economics 11(3) :3 —4.

Chambers R. G. R. Fire and S. Grosskopf. 1996. “Productivity Growth in APEC Countries. ” Pacific Economic Review 1(3):

181 - 190.

Chung Y. H. R. Fire and S. Grosskopf. 1997. “Productivity and Undesirable Outputs: A Directional Distance Function
Approach. ” Journal of Environmental Management 51( 3) :229 —240.

Fankhauser S. and R. S. J. Tol. 2005. “On Climate Change and Economic Growth. ” Resource and Energy Economics 27(1) :

1-17.

Fire R. S. Grosskopf M. Norris and Z. Y. Zhang. 1994. “Productivity Growth Technical Progress and Efficiency Change in
Industrialized Countries. ”The American Economic Review 84( 1) : 66 —83.

Fire R. and S. Grosskopf. 2010. “Directional Distance Functions and Slacks — based Measures of Efficiency. ” European Journal of
Operational Research 200( 1) : 320 —322.

150



40. Fukuyama H. and W. L. Weber. 2009. “A Directional Slacks — based Measure of Technical Inefficiency. ” Socio — Economic
Planning Sciences 43(4) :274 -287.

41. Grossman G. M. and A. B. Krueger. 1991. “Environmental Impacts of the North American Free Trade Agreement. ” NBER
Working Paper 3914.

42. IPCC. 2007. Climate Change 2007: The Fourth Assessment Report of the Intergovernmental Panel on Climate Change. Cambridge MA:
Cambridge University Press.

43.Jalil A. and S. F. Mahmud. 2009. “Environment Kuznets Curve for CO, Emissions: A Co — integration Analysis for China. ”Energy
Policy 37(12) :5167 —5172.

44. Kumar S. 2006. “Environmentally Sensitive Productivity Growth: A Global Analysis Using Malmquist — Luenberger Index. ”
Ecological Economics 56( 2) : 280 —293.

45. Kuznets S. 1955. “Economic Growth and Income Inequality. ”American Economic Review 45 (1) :1 —28.

46. Leontief W. and D. Ford 1972. “Air Pollution and the Economic Structure: Empirical Results of Input — output Computations. ”In
Input — Output Techniques ed. A. Brody and A. Carter 9 —30. Amsterdam North — Holland: North — Holland Publishing Company.

47. Martine Z. I. and E. A. Bengochea. 2004. “Pooled Mean Group Estimation for an Environmental Kuznets Curve for CO,.”
Economics Letters 82( 1) : 121 —126.

48. OECD. 2002. “Indicators to Measure Decoupling of Environmental Pressures for Economic Growth. ”Paris: OECD.

49. Panayotou T. 1993. “Empirical Tests and Policy Analysis of Environmental Degradation at Different Stages of Economic
Development. ”"Technology and Employment Programme Geneva: International Labor Office Working Paper WP238.

50. Peters G. C. L. Weber D. Guan and K. Hubacek.2007. “China’ s Growing CO, Emissions: A Race between Lifestyle Changes and
Efficiency Gains. ” Environmental Science and Technology 41( 17) : 5939 —5944.

51.Stern D. 1. 1998. “Progress on the Environmental Kuznets Curve?” Environment and Development Economics 3(2) : 173 —196.

52. Stern N.2007. Stern Review on the Economics of Climate Change. Cambridge United Kingdom: Cambridge University Press.

53.Sun J. W. 1998. “Accounting for Energy Use in China 1980 —1994. ”Energy 23( 10) : 835 —949.

54. Tapio P.2005. “Towards a Theory of Decoupling: Degrees of Decoupling in the EU and the Case of Road Traffic in Finland between
1970 and 2001. ”Transport Policy 12 (2) : 137 - 151.

55. Tone K.2001. “Slacks — based Measure of Efficiency in Data Envelopment Analysis. ” European Journal of Operational Research
130( 3) : 498 -509.

56. Tone K.2003. “Dealing with Undesirable Outputs in DEA: A Slack — based Measure ( SBM) Approach. ” GRIPS Research Report
Series 1 —2003 —-0005.

57.Vehmas J. and J. Kaivo — oja J. Luukkanen. 2003. “Global Trends of Linking Environmental Stress and Economic Growth. ”
Turku: Finland Futures Research Centre.

58. Wagner M.2008. “The Carbon Kuznets Curve: A Cloudy Picture Emitted by Bad Econometrics?” Resource and Energy Economics
30( 3) : 388 —408.

59. Watanabe M. and K. Tanaka.2007. “Efficiency Analysis of Chinese Industry: A Directional Distance Function Approach. ” Energy
Policy 35(12) :6323 —6331.

60. Zhang Y. G. 2009. “Structural Decomposition Analysis of Sources of Decarbonizing Economic Development in China: 1992 -
2006. ”Ecological Economics 68( 8 —9) : 2399 —2405.

61.Zhou P. B.W. Ang and K. L. Poh. 2008. “A Survey of Data Envelopment Analysis in Energy and Environmental Studies. ” Journal
of Operational Research 189( 1) :1 —18.

A Review on Economic Studies of Carbon Emissions and Carbon Abatement
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Abstract: Greenhouse gas emissions especially carbon dioxide emissions are considered to be the main causes of global warming.
Mainstream scientists reached a consensus on global warming and got an international political response which gave the economic circles
a strong impetus to make diversified research on carbon emissions. This article focuses on the driving factors of carbon emissions the
relationship between carbon emissions and economic growth green TFP and efficiency evaluation accounting for energy and carbon
emissions carbon abatement mechanism and policies. Although decomposition analysis gives an approach to identify the influencing
factors of carbon emissions they are limited to include some specific factors. Multivariate econometric analyses have been used to
overcome the shortcomings of SDA and IDA. The Efficiency evaluation model based on production frontier analysis provides a good
analytical framework for low — carbon economic development. Macroeconomic models can simulate the internal mechanism of carbon
emissions and carbon abatement to economic growth in a complex economic system. Finally some issues deserving further attention are
discussed.
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