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Abstract

Global climate change not only does great harm to the fragile ecological
environment in the ocean and coastal zone, but also directly threatens to human’s
survival and development. International community finally realized that countries
should try to reduce greenhouse gas emission, adopting a global warming limit of
2 or below (relative to pre-industrial levels). However, different countries have
different economic developing levels and are of different influences by climate
change. What is more, the economic foundation and motivation of developing
low-carbon economy are different, which makes it hard to reach the consensus of
opinion among developed countries and developing countries on responsibility of
reducing CO2 emission. This study aims to build up the model of distributing the
responsibility of reducing CO2 emission, taking into account the interests
developed and developing countries, together with the efficiency principle of
developed countries and egalitarian principle of developing countries, providing a
scientific and feasible basic for negotiations of international CO2 emission
reduction. The research results of this paper are as follows.

1) This paper is based on the analysis of various moral and ethical issues, as well
as different national interests in international climate change negotiations, putting
forward to follow the theory of equal rights based on efficiency in CO2 emission
responsibility allocation. This theory embodies the moral and ethical principle of
different countries, which can be compatible to the interests of developed and
developing countries, and also considering the challenge of economic growth and
poverty reduction, which improving the efficiency of utilization of CO2 capacity.

2) This paper is based on the above theory, building up the model of distributing
the responsibility of reducing CO2 emission together with egalitarian principle and
efficiency principle. This model is based on the equality of rights, including

absolute equality of basic rights (everyone enjoys the equal basic emission), as



well as the equal proportion of non-basic rights (non-basic CO2 emission is of
equal proportion related to the contribution to the world economy). Because of the
distribution of non-basic CO2 emission is of equal proportion related to the
contribution to the economy, this model embodies the principle of efficiency.

3) This paper deals with the data of TOP 20 CO2 emission countries based on
the model and estimates the max total possible emission from 2005 to 2050.
Mostly, developed countries need to reduce emission year by year; Developing
countries’ emission presents a downward trend after rising first, the peak is in
2020; A small number of developing countries, such as Brazil, India, Indonesia,
etc., they don't need to reduce emission due to their current emission is smaller
than basic emission. This result has almost the same appeal comparing to the
developing and developed countries.

4) This paper estimates the distribution of responsibility of reducing CO2 emission
among TOP 20 CO2 emission countries from 2005 to 2050. The reduction of
annual CO2 emission of developing countries, such as China, presents an
upward trend after declining first; Future reduction of annual CO2 emission of
developed countries, such as the USA, shows the increasing trend year by year,
but the radian becomes smaller. Ultimately, the CO2 emission per capita will be
relatively close in both developed and developing countries. This result, on one
side, gives developing countries more opportunities in development, meeting the
development rights of developing countries. Developing countries have also been
given responsibility at the same time, which on the one hand considering the
reality of the developing countries’ increasing CO2 emission share of global
emission. On the other side, it also considers both appeals of the developed and
developing countries’ participation in emission reduction. There is no way to
achieve an international reduce emission treaty without the participation of both

developed and developing countries.

Keywords: Responsibility of CO2 Reduction; Basic Emission; Non-basic Emission;

Equity and Efficiency; Model



SE R

[(]000000000000.IPCCOD OO0 0000 [R]. Cambridge: UNEP and WMO, 1995,
[Ql0D0C.0000000C000D000000Opl.oooooooon, 2000, (4):76-80.

[3100. 000000000000 00000000000, ?2010, 3:95-96.
[4000C,000.000000C000DOC000DORODCoO00DOg,2002,12(3): 42-46.
[(1000,00,000,0.0000000000000000000O0QP]oDOOO0OO,2009,
18(4): 1594-1598.

[(lO00D0.00000R012-20200)0 000000 O0OO00—-00" O0ooooooar O
O0p].0O000000d,?2010,9(2): 18-27.
[1O00C0O,000,000,0.00000000000000000O000[{].00010,2007,12(5):
5-13.
[(l000,000,000.0000000000000000[)].0000,2008,63(7): 693-702.
[9] Grossman G M, Krueger A B. Environmental Impacts of a North American Free Trade Agreement[J].
National Bureau of Economic Research, 1991, (3914): 1-38.

[10] Ang J B. CO2 emissions, energy consumption, and output in France[J]. Energy Policy, 2007, 35(10): 4772-
4778.

[11] US Census Bureau. IDB-Rank Countries by Population[J/OL]. UNFPA, 2007, 18(3):4 [2014-04-28].
http://www.census.gov/ipc/www/idbrank.html

[12] Ekholm T, Soimakallio S, Moltmann S, et al. Effort sharing in ambitious, global climate change mitigation
scenarios[J]. Energy Policy, 38: 1797-1810.
[13j000,000,000,0.00000000000DOCO0O00DOCOOUOO0ORlOODO,
2009, 39(12 ): 1659-1671.
[14]000,0.00000C0000000DO0C00OQ].CcOo00DoO(@Oong),2002,17(6): 81-85.
[15]000.0000000000000000[].0000,2012, (3): 39-56.

[16] United Nations Development Programme. Human Development Report 2007/2008[M]. New York:
Palgrave Macmillan, 2008.

[17] Ross Garnaut. The Garnaut Climate Change Review[M]. Oxford: Cambridge University Press, 2008: 192-
216.

[18] Sorensen B. Pathways to Climate Stabilization[J]. Energy Policy, 2008, 36: 3505-3509.
[191000,000,000.00000000000000000[].000000,2005,45(6):
850-853.

[20] Phylipsen G, Bode J, Blok K, et al. A Tryptych sectoral approach to burden differentiation in the European
bubble[J]. Energy Policy, 1998, 26(12): 929-943.

[21] Stern N. Key Elements of a Global Deal on Climate Change[R]. London: The London School of
Economics and Political Science, 2008.

[22] Intergovernmental Panel on Climate Change. Summary for Policymakers-Emission Scenarios, Special
Report of IPCC Working Group O [M]. Cambridge: Cambridge University Press, 2007: 20.

[23] Nicolai M, William H, Malte M. Greenhouse-gas emission targets for limiting global warming to 2 O [J].
Nature, 2009, 458: 1158-1163.
[2]000,000,00,0.0000200000000000000000000000Q1.000
O, 2009, 39(10): 1339-1346.

[25] Organization for Economic Co-operation and Development. Environmental Outlook to 2030[M]. Paris:
OECD Publishing, 2008.

[26] Stern N. Stern review: the economics of climate change[M]. Cambridge: Cambridge University Press, 2006.
[27] Chakravarty S, Chikkatur A, Coninck H, et al. Sharing global CO2 emission reductions among one billion
high emitters[J]. Science, 2009, 106(29): 11884-11888.



[28] CAN. A Viable Global Framework for Preventing Dangerous Climate Change-CAN Discussion Paper[M].
Oxford: Oxford University Press, 2003.

[29] Baer P, Athanasiou T, Kartha S. The right to development in a climate constrained world: The greenhouse
development rights framework[J/OL]. Berlin, 2007, 6(2):15 [2014-04-28].
http://www.greenhousedevelopmentrights.org/GDRs.
[30]00,000,000.0000000000000000[]1.00010,1999, (2): 62-65.
[31]000,000.0000000000000Q1.000000,1999, 18(1): 5-7.
[321000,00,00.0000cCco20000000[J].0000,2002,30(3):129-134.
[33000,00,000.00000000000000000QR].000000000,2004,
14(6): 12-15.
[34]000,000.00000000000000000QR1.000000,1998, (6): 481-485.
[35]100,00,00.0000000000000000[J].000£0, 2010, (1): 5-15.

[36] Arndt S W, Kierzkowski S. Fragmentation: New Production Patterns in the world Economy[M]. Oxford:
Oxford University Press, 2001.

[37] Shui B, Harriss R C. The Role of CO2 Embodiment in US and China Trade[J]. Energy Policy, 2006,34:
4063-4068.

[38] Peters G P, Hertwich E G. CO2 Embodied in International Trade with Implications for Global Climate
policy[J]. Environmental Science and Technology, 2008, (42): 1401-1407.

[39] Weber C L, Peters G P, Guan D, et al. The Contribution of Chinese Exports to Climate Change[J]. Energy
Policy, 2008, 36: 3572-3577.
[401000,000.0000000000000000000000000Q1.Oo000O0D0O00
0, 2008, 2: 15-23.
[4]00,000,000.000000000000000000000J1. 0000000, 2008,
8(7): 11-25.
[421000,000,00.00000000000000000000000[J1.0000000
0 00,2008, 8(10): 56-86.

[43] Ferng. Allocating the Responsibility of CO2 Over-emissions from the Perspectives of Benefit Principle and
Ecological Deficit[J]. Ecological Economics, 2003, 3(46): 121-141.

[44] Eric A P, David W. Climate Change Justice[M]. Princeton: Princeton University Press, 2010.
[451000,000,000.0000000000000000000000DO00O00D00O0DOO
000Q@loooooooonoo,?2000,3(12): 3-8.
[46]000.0000000000[l.000000,2011, 17(1): 10-14.
[47]1[0]000&#8226;,0 00 0. 000 M].O0DO0OC,00:00000,1998: 16.
[481000,0000000000M].OD0:00000000000000d,199:4.

[49] Thomson J A K. The Ethics of Aristotle[M]. Adamant: Adamant Media, 1953.
[0]000.0000000—0000[M].O0000:0000000004,1999:106-110.

[51] John R. A Theory of Justice[M]. Massachusetts: Belknap Press, 1971.
[521000.000000[M].00:00000,2000: 35.

[53] Samuel F. A Short History of Distributive Justice[M]. United States of America: Library of Congress, 2004:
19-28.

[54] David R. The Nicomachean Etbics[M], Oxford: Oxford University Press, 1991: 111.

[55] Jeremy B. Utilitarians[M]. New York: Anchon Press, 1973: 17-18.
[6]000,000,00,0.00000000000000000Q).CO000000A0, 2009,
5(6): 362-368.
[57100,000.0000000000000000000[J].000 04,2009, 31(4): 590-597.
[58] Simon C. Justice and the Distribution of Greenhouse Gas Emissions[J]. Journal of Global Ethics, 2009,
5(2): 36-42.

[59] Brian B. Theories of Justice[M]. Berkeley: University of California Press, 1989.



[60] Anil A, Sunita N. Global Warming in an Unequal World: A Case of Environmental Colonialism[M]. New
Delhi: Center for Science and Environment, 1991.
[(l]O00&#8226;0 0. 000 0:00000[M].O0O: 00000, 2005.
[621000.0000000@0OO0)M].O0:000000000,1992:279.
[(3]000.000000000000000000[].0000,2011,35(1): 3-13.
[64]000.00000[M].O0D0:00000,2006: 38-41.

[65] Canadell ) G, Le Q C, Raupach M R, et al. Contributions to accelerating atmospheric CO2 growth from
economic activity, carbon intensity, and efficiency of natural sink[J]. Proceedings of the National Academy of
Sciences, 2007, 104: 18866-18870.

[66] Houghton R A. Carbon Flux to the Atmosphere from Land-Use Changes 1850-2005[M]. U.S.: Carbon
Dioxide Information Analysis Center, 2008.

[67] Stern N. Key Elements of A Global Deal on Climate Change[M]. London: The London School of
Economics and Political Science, 2008.

[68] Blair T, Beinhocker E, Howard S, et al. Breaking the Climate Deadlock: A Global Deal for Our Low-Carbon
Future[J]. Policy Studies, 2008: 66.

[69] Wigley T M L, Raper S C B. Interpretation of high projections for global-mean warming[J]. Science, 2001,
293: 451-454,

[70] Van D P. Temperature increase of 21st century mitigation scenarios[J]. Science, 2008, 105: 15258-15262.
[71] Meinshausen M. Multi-gas emission pathways to meet climate targets[J]. Climate Change, 2006, 75: 151-
194,

[72] Wigley T M L, Richels R, Edmonds J A. Economic and environmental choices in the stabilization of
atmospheric CO2 concentrations[J]. Nature, 1996, 379: 240-243.

[73] Vitousek P M, Mooney H A, Jane L, Mellillo J. M. Human Domination of Earth’ s Ecosystems[J].
Science, 1997, 277 (25): 494-499.

[74] Ehsan M. Asian Economic Lead Increase in Carbon Dioxide Emissions[J]. Nature, 1997, 388(17): 213.
[75] Scholes R J, Noblel R. Storing Carbon on Land[J]. Science, 2001, 29 (2): 1012-1013.

[76] Christopher G. Potential Scal-Related Problems in Estimating the Cost of CO2 Mitigation Policies[J].
Climatic Change, 2000, 44: 331-349.

[77] McNeill J R. Dowsing the Human Volcano[J]. Nature, 2000, 407(12): 674-675.

[78] Sissiqi T A. The Asian Financial Crisis-is it good for the global environment?[J]. Global Environmental
Change, 2000, 10: 127.

[79] Domingues C M. Improved estimates of upper-ocean warming and multi decadal sea-level rise[J]. Nature,
2008, 453: 1090-1093.
[80]100,000.00000000000000000OQR].00D0000000,2012,33(7): 84-89.
[sl]O000,000.000000000000[D]l.O0:0000000,1997: 152-159.
[2l000.0000000000000000O0D0D0—-00000000D000000000
00000000000 []l.0000,2010,174(4): 78-84.
[83]000,000,000.0000000000000000QR].000000,2009,24(4): 436-
443,

[84] Rose A, Stevens B, Edmonds J, et al. International Equity and Differentiation in Global Warming Policy[J].
Environmental and Resource Economics, 1998, 12: 25-51.

[85] Ringius L, Torvanger A, Underdal A. Burden sharing and fairness principles in international climate
policy[J]. Law and Economics, 2002, 2: 1-22.

[86] Hallding K, Han G Y, Marie O. A Balancing Act: China’ s Role in Climate Change[J]. Stockholm: The
Commission on Sustainable Development, 2009: 135.
[87]000,000.00000000000000[J].00000,2005,15(5): 83-87.

[0 00 ,000.000000000000000[].00,2008,8(8):64-74.
[89]000,000,000,0.00000000000000000O000OC0OQ[1.O000£0,



2009, 39(12): 1659-1671.
[00]000.000000000000000O0[{].0000,2012, 12(3): 39-56.

[0 00.0000:00000000000000[1. 00000000, 2010, 1(2): 2-10.

[92] Friedlingstein P. Climate— carbon cycle feedback analysis: Results from the C-MIP model
intercomparison[J]. Climate, 2006, 19: 3337-3353.
[93]000.00000000000D00: 00000000 [D].O0O:0000,2009:42-43.
[4100,000.000000000000000000000[1.0000000,2001,1(6): 6-
39.
[5]000,000,000,0.200000cCco20000:0000000[J].0000,2009,39(8):
1009-1027.
[6]000,000,00,0.00000000000000000000[0J].000000d,2011,
31(4): 680-685.



Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways:

1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library.

2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.



http://etd.xmu.edu.cn/
http://etd.calis.edu.cn/
mailto:etd@xmu.edu.cn



