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ABSTRACT

Pressure of China’s carbon emission reduction igeéhuthow to make effective carbon emission redugtimicy
based on carbon emissions’ spatial traits is onenaist urgent problem Chinese government is facéld Whis
paper used Theil index to analyze spatial diffeeeat carbon emissions among the east, central agst vegions,
and got that inter-regional difference is largerath infra-regional difference, and is the main caudecarbon
emissions’ regional difference, both inter-regiorad infra-regional difference got stable since @0@arbon
emissions’ difference of the west region is biggbst east region’s is smaller, the central regsois’ smallest. Above
results have practical meaning for making carbonission reduction policy, making effective carbonission
reduction policy must consider carbon emissionsgtig trait, strengthening “common but differengak’ duties,
highlighting “fairness and efficiency”.
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INTRODUCTION

Carbon emissions has become an important issubeirwbrldwide. In 2007, China became the largesbaar
emission country in the world. At Copenhagen megitm2009, Chinese government promised by the g&2020,

China would cut down carbon emissions by 40%-50%herbasis of that of 2005. Meanwhile China’s urbation

and industrialization is developing rapidly, enempnsumption and carbon emissions increase quieklich lead

to carrying capacity of environment becoming srmadied smaller, as a result, cost of emission résluciontinues
to grow. At the same time, China’s regional ecorodgvelopment is unbalanced, resource endowmediffésent,

carbon emissions exist spatial difference. Thesgfoonsidering the fact of China’s rapidly devetapurbanization,
industrialization and unbalanced regional econodeicelopment, clarify carbon emissions’ spatialetéhce have
important implications for making policies to ackléeChina’s carbon emission target, to distributesomable and
effective emission reduction duties. This paperlyaeal spatial difference of carbon emissions amtirgy east,
central and west regions in China, revealed spptiterns that exists, the results are of vitalartgnce to make
effective emission-reduction policies.

2 Data

This paper chose China’s 30 provinces which didoittain Taiwan, Hong Kong and Tibet from 1995 td@&s
study object, divided these 30 provinces into thst.ecentral and west regions by following the itfadal three
regions division method, collected carbon emissipes capital carbon emissions and carbon emissiensity of
the east, central and west regions.

According to the estimation methods provided by €TR006 IPCC Guidelines for National Greenhouse Gas
Inventories”, carbon emissions can be estimatedomgumption of the fuel multiply by carbon emissamrefficient
of that fuel. Energy consumption (standard coalit) of each province can be obtained from “Chifrzergy
Statistical Yearbook”. According to carbon emissemefficients provided by IPCC, carbon emissionficient of
standard coal is 0.7561t(C)/t. Therefore carbonssimns of each province can be obtained, furthezncarbon
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emissions of the three regions can be obtainecbd@agmission intensity equals carbon emissionsldd/by GDP,
data of carbon emission intensity can be got, too.

To better reflect difference of carbon emissionsoagthe three regions, population of the threeoregiwere
considered. Data of population of provinces cargbeform “China Statistic Yearbook”, thus data @&fr apital
carbon emissions can be got. Data of total carbuisstons, per capital carbon emissions and carlmoisséon
intensity of the three regions were listed in Tahle

Tablel Data of total carbon emissions, per capital carbon emissionsand carbon emission intensity of the three regions

Carbon emissions/ per capital carbon emissions Carbon emission intensity
Year (10%) (10U10%)
East Central West East Central West
995 gop . om oer 240 a4l as
Y T I T
1997 ogéSSl 0'33245 o_;-f488 201 304 3.37
O A A
e o em 74 2s 2
R g om ez s za0 2w
Ew em e w0z 2
P om o b 228 2
TR0 e e e 228 218
T T ST A
R A T R A
2006 1.15186110 1.56??711 1.335864 1.63 235 270
0o 2.11257395 ng o 1_533 152 156 2.26 2.59
2008 2'12921414 . 773288 . 54;.648 147 012 0 46
R e a0 199 23
2010 2.14%4818 2.32248 1;88457 1.35 1.01 2.23

As we can see from Table 1, total carbon emissimkper capital carbon emissions of the three nsgiacreased
year by year, carbon emissions and per capitalocagmissions of the east, central and west regiecined by
sequence. From data of carbon emission intenséyam see carbon emission intensity of the eastrateand west
regions increased by sequence. Above phenomermnssstent with China’s decades of economic graavtth its
unbalanced regional economic development. In amditall of the three regions’ carbon emission isignshow a
declining trend except for a few years rebound,ciwhineans China’s emission reduction has achieveake so
progress. From Table 1, it's clearly that theresesxcarbon emissions difference among the thrderregtherefore,
in order to make effective emission reduction pglitis essential to clarify spatial differencea#rbon emissions
among the three regions.

3 Difference analysis of carbon emissions

Theil index was chosen to analyze the differencthefthree regions’ carbon emissions. Theil indean effective
index to measure difference, it can divide the Itakiference into inter-regional difference and rafegional
difference. Considering population factor, this @ameasured Theil index of per capital carbon aopmssrather
than the total carbon emissions of the three regidoy measuring Theil index of inter-region, infeaion,
contribution rate of inter-regionalTheil index aimfra-regionalTheil index and total Theil index thie east, central
and west regions to reveal the spatial differerfogadbon emissions among the three regions. Baséabeoexisting
literature, we decomposed the Theil index intofdtlewing formula.

2742



Jun Lv and Yang Zhou J. Chem. Pharm. Res., 2014, 6(7):2741-2745

C c, |
T = L L/
Z‘c AC IN
C,.._ AC, IN
UEDI RS L
,cj AC, IN
AC, IN
TW = “*I —
Z AC ' IN
AC,
TB = ’*I —iy L
Z ac’ N
TeTWTB
RTW = 1V
T
RTB:E
T

T for total Theil index among the three regionEj for total Theil index of the east, central and wesgions

respectively, TW for infra-regional Theil index, TBfor inter-regional Theil index.RTWfor infra-regional Theil

index contribution rate,RTBfor inter-regional Theil index contribution ratefar the 30 provinces that were
chosen, j for the three regions that were dividedAC, IN for total carbon emissions, per capitatbon emissions
and per capital GDP of the three regions, Ci, AGifor carbon emissions, per capital carbon emissiend capital
GDP per of province i, Cji , ACji,INji for carbonm@ssions, per capital carbon emissions and petatapDP of
province i in region j. In the formula, proportiad carbon emissions of province i in region j tdatocarbon
emissions of region j was used as weight to adjbstil index of the east, central and west regispeetively ,
proportion of carbon emissions of province i inioggj to total carbon emissions of the three regioras used as
weight to adjust infra-regional Theil index amomg three regions, proportion of carbon emissionsegion j to
total carbon emissions of the three regions wad aseveight to adjust inter-regional index amoregttiree regions,
Decomposing Theil index into above formula hasyfulbnsidered population factor, weight, which cefiect
regional difference more reliably and truthfully.

According to the above formula, values of Theilérdvere got. Data of Theil index were showed infid.,2,3.

=——=infra-regional Theil index =—=inter-regional Theil index
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Figure 1. Theil index of per capital carbon emissionsamong the threeregions
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Figure 2. Theil index contribution rate of per capital carbon emissions among the threeregions
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Figure 3. Thell index of per capital carbon emissions of the east, central and west regions

From figure 1 we can see that from year 1995 tdb200th inter-regional, infra-regional Theil indekper capital
carbon emissions among the three regions increisedwo Theil indexes achieved peak in 2005, andé¢d to be
stable from year 2006, which means before year 200 inter-regional difference and infra-regioddference of
per capital carbon emissions among the three redgrameased, and got stable from year 2006. latsmbe known
that, except year 1995, inter-regional differentg@er capital carbon emissions is larger than ttfiabhfra-regional
difference, inter-regional difference is main canfeegional carbon emissions difference. By analyZigure2, we
can know that before year 2003, infra-regional Thedex contribution rate declined, and inter-regilohheil index
contribution rate increased, combined with figureitlcan be got that, though difference of integiom and
infra-region were increasing, increasement of inégiional difference is larger than that of infegional difference.
From year 2003 to 2006, infra-regional Theil indeantribution rate firstly decreased and then inseea
infra-regionalTheil index acts oppositely, and integional Theil index contribution rate got stalde 62%
infra-regional Theil index contribution rate goakle at 38% since year 2006.

From figure 3, it can be known that Theil indextloé west region is largest, then followed by tHahe east region
and that of the west region is smallest, which sgtg that difference of per capital carbon emissiamong
provinces of the west region in largest, that ef éast region is smaller and that of the west regiemallest. This
is closely connected with economic developmentrofimces in the three regions, which is in accocgawith the
economic development gap of provinces in the theg®ns.

4 Conclusions and suggestions

By using theTheil index to analyze spatial differerof carbon emissions among the east, centraivastiregions,
inter-regional Theil index is larger than infra-iemal Theil index, inter-regional difference is thwin difference.
Inter-regional and infra-regional difference goalde since 2006. Analyzing difference of per cdpdarbon
emissions of the east, central and west regionzeotisely and got that difference of per capitalbom emissions
among provinces of the west region in largest, tifathe east region is smaller and that of the wegton is
smallest.

Above analysis provides theoretical foundationrfaking effective carbon emission reduction politigre exists

2744



Jun Lv and Yang Zhou J. Chem. Pharm. Res., 2014, 6(7):2741-2745

difference of carbon emissions among differentargiand among different provinces in one same negio when
making relative policies, the government must fudbnsidered variation of current status of différeggions and
different provinces in the same region, strengthgricommon but differentiate” duties, highlightifitairness and
efficiency”, guarantee policy making and resporgibs respectively, rather than simply highligigiremission
reduction. Only by making specific emission reduowetidistribution that suit for different regions’ \dgopment
reality, can emission reduction achieve progress.
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