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ABSTRACT

Urbanization and rapid economic growth make Beijing shoulder heavy responsibilities in carbon emission
reduction. Through calculating the total carbon emission in Beijing, summarizing the characteristic of carbon
emission and utilizing LMDI decomposition method to analyze the increment of carbon emission in Beijing, the
result shows that the growth of per capita economic aggregate is the most important factor for the high-speed
growth of carbon emission in Beijing and the improvement of energy utilization efficiency is the main reason to curb
carbon emission growth. Under the overall environment of rapid economic growth, adjusting industrial structure,
improving energy utilization efficiency, optimizing energy structure and relying on technical innovation and
institutional innovation is the basic solution to achieve the target of emission reduction.
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INTRODUCTION

With the constant growth of global population amtreomic scale and the vast consumption of enehgygtobal
catastrophic climate change caused by the riseaddon dioxide in the air appears frequently and dgrasely
threatened the survival and development of humanmsope with the energy crisis and climate warmiogpple
have long been aware of the importance of energingaand emission reduction. Low-carbon developnieas
become the important issue in the 21st century.inguthe Copenhagen World Climate Conference held in
December 2009, many countries put forward theirssion reduction target. The Chinese government igexm
before the conference that by 2020 Chinese unit G&Bon dioxide emission will drop 40-45% compavéth
2005. Adhering to the low-emission sustainable tmreent path and developing recycling economy and
low-carbon economy has become an consensus oftidrmational society. Energy consumption is thenmnsaiurce

of greenhouse gases, so calculating the carborndgidsom energy consumption is the primary tasktimdying the
regional low-carbon development. As the politicalltural and educational center of China, Beijimguses high
attention from all parties in energy emission reiurc In recent years, Beijing has achieved a gesdilt in energy
saving and emission reduction. However, the enwmiemtal problem is still very severe with the acraien of the
urbanization process and the rapid economic dewedop. From the beginning of 2013, the “hazy” weathas
arisen continuously and the environmental probleipuit on the working agenda by the government. Konsure
the reduction of carbon emission without influemciaconomic development becomes an important issue i
Beijing’s economic transformation process. Basedstatistical analysis on energy consumption camission,
the paper uses the LMDI model to analyze the dgifactors of the carbon emission change in Beijinglerstand
the contribution rate of various factors to carlenission and provide theoretical basis for the fdation and
adjustment of carbon emission reduction policiestages.

BEIJING TOTAL ENERGY CONSUMPTION AND CHARACTERISTICSANALYSIS
Shown in the following Figure 1 and Figure 2, Baigjs energy consumption showed an increasing thexmd 1980
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to 2012, but the gross regional production eneapsamption/RMB10, 000 showed an obvious decredsimgl.

Beiiina total enerav consumption 1¢-2012
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Fig.1 Beijing total energy consumption 1980-2012 (unit: 10,000ton)
Data source: Beijing Satistical Yearbook 2013
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Fig.2 Beijing grossregional production ener gy consumption/RMB10, 000
Data source: Beijing Satistical Yearbook 2013

BEIJING ENERGY CONSUMPTION CARBON DIOXIDE EMISSION ANALYSIS

The carbon emission factor has been wide used mesltic and foreign researchers and the energyedetatrbon
emission factor has been calculated in details. arergy carbon emission factor is calculated adagrth related

literature. The data used in the paper is fromiBgiftatistical Yearbook from 2002 to 2012. Thetdaof the per

capita economic aggregate is from Beijing per eapéial GDP (2002 is the base period); the indusitracture

factor is the proportion of three industries in tfaional economy; the selected consumption erergie coal, coke,
gasoline, kerosene, diesel, fuel oil, liquefiedrpleum gas, natural gas and electric power. Théoakeprovided in
2006 IPCC National Greenhouse Gases List Guidelmadopted in the calculation of carbon emissidre usage
amount of different types of energies is convertedstandard coal according to different standandd tnen

conversion coefficient is used to convert standaal to carbon dioxide. The basic formula is akfos:

CO, =KQ

Q is the quantity of standard coal converted frarous energy usage amounts; K is the conversiefiicent. The
coefficient K is different under different technlicanditions in different countries and regions.

The result shows that from 2000 to 2011, Beijingrgg consumption showed an increasing trend yeaswehy; the

emission of the corresponding energy consumptiohoradioxide was also increasing constantly. Frd@22to
2011, the carbon emission increased by 50.37 mitlhms in Beijing, and the carbon dioxide emisgieareased in
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part of years (The economic crisis and the holdih@lympics in 2008 led to the reduction of carbemission
increase). But the growth rate is changed warity2004, the growth rate reached the highest 11%tlaemd the
growth rate gradually dropped.

BEIJING ENERGY CONSUMPTION CARBON EMISSION FACTOR DECOMPOSITION

1. Factor decomposition model

The factor decomposition method is a widely usedhoe in studying the change mechanism of carbowidio
internationally at present. The method decomposescarbon dioxide emission into the multiplicatiohrelated
influencing factors and makes re-decomposition ating to different definitive weight, to confirmehincrement
share of each influencing factor. There are maninnmdluencing factors of carbon emission, sucHasign trade,
energy consumption structure, fixed asset investrmpd technological progress all can influence carémission.
But in conclusion, it will be reflected from one more factors from economic growth, industrial stawe, energy
intensity, energy structure and carbon dioxide simisfactors. Based on existing factors, an impariafluencing
factor — population is added in the paper, whictofiadmportant reference significance in studying tthange
mechanism of carbon dioxide emission. The total wrhaf carbon dioxide emission can be expressethén
following formula:

.. QQiEiEijCij _
C= ] = = RSiIiM”U”
Z,: Z,: PQQ,EE; ZJ:

In the formula, C refers to the total carbon di@xiemission caused by various energy consumptiogefers to

industry or department; j signifies the types afsibenergy consumption, like coal and natural gastands for the
number of resident population in Beijing; Q and @spectively refer to economic aggregate and i stigruor

department output value; E, Ei and Eij respectivelgr to total energy consumption, i industry asat department
energy consumption, i industry or regional totatrjergy consumption; R=Q/P refers to per capitalnenoc

aggregrate; Si=Qi/Q refers to industrial structureEi/Eij refers to energy intensity; Mij=Eij/Ejefers to energy
structure; Uij=Cij/Eij refers to i industry or degament j energy carbon dioxide emission factor.

This way, the change of carbon dioxide emission lsardecomposed into five influencing factors — papital
economic aggregate, industrial structure, enertpnagity, energy structure and carbon dioxide emsctor. O and
t respectively refer to instant and base periodsofding to LMDI model method, the change of carlawxide
emission is:

ACToc = Ct _CO = AC:act +Acstr +AC|nt +ACmix +Acemf

In the formula, the influence of the five variables the carbon dioxide emission of different indiest or
departments can be calculated according to the LM&hod raised by B.W.Ang and other people.

2. Data specification and result analysis

Beijing industry carbon emission is decomposed @ling to the LMDI decomposition model, and the tess

shown in the following Table 1. According to thetalgn Table 1, the carbon emission in Beijing idsed 50.37
million tons from 2002 to 2011. In 2008, the holgliof Olympic Games led to the rapid decrease dfaaemission
increase. In 2011, as the use of coke reduced tharefive times, the carbon emission in the yeamsd negative
growth. Except the special changes in the two ydhescarbon emissions all showed an increasingltyear by
year. As shown in Figure 3, in the influencing @stpromoting carbon emission, the growth of pgitaseconomic
aggregate is the main reason for the increaserbbonaemission and its contribution rate reached3%9 On the
one hand, the high-speed economic growth causeeérthission of a large amount of carbon dioxide, eisfig

during the high-speed economic development pernoch 2005 to 2007; secondly, the increase of pojmrdias a
great influence on the increase of carbon emissiwhits contribution rate reached 80.9%; the enstgicture also
has the facilitation effect, but the proportion itf contribution rate is too small. In recent yeaBgijing has
increased the use of natural gas from 1.09 biltiolic meters in 2000 to 9.207 billion cubic meter2012, but the
use of coal was 21.6075 million tons in 2000 arethed 30.66 million tons in 2006 and 22.6989 milltons in
2012, still taking a larger proportion. Among thactbrs curbing carbon emission, energy intensityel@gy

utilization efficiency) plays a decisive role artsl ¢ontribution rate reached 94.4%. After 2010,ghergy utilization
efficiency was further improved, benefiting frometiclean coal technology and boiler improvement. ghass
regional coal production energy consumption/RMBO000, dropped to 0.14 ton in 2012 from 0.77 ton i®Q0
obvious in effect. Due to the adjustment of Beijimglustrial structure, the contribution rate innterof carbon
emission also reached 15.9%, which indicates Bggiimdustrial structure is being in the processmimization.
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Table 1 2002-2011 Beijing carbon emission increase factor decomposition (unit: 10,000 tons)

Time Carbon emission Per capita economic Industrial structure Energy intensity Energy structure
growth aggregate contribution contribution contribution contribution
2002-2003 364 688 48 -566 1
2003-2004 747 955 70 -498 1
2004-2005 896 821 -167 -50 1
2005-2006 932 1008 -240 -131 1
2006-2007 915 1193 -191 -463 1
2007-2008 66 601 -223 -761 -1
2008-2009 415 768 -11 -769 -1
2009-2010 961 -174 35 -350 2
2010-2011 -259 657 -120 -1165 -10
2002-2011 5037 6517 -799 -4753 -5
Data source: author statistical
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Fig.3 2002-2011 Beijing ener gy consumption carbon emission factor decomposition
Data source: author statistical

CONCLUSION

The paper uses LMDI decomposition technique toystirdthe carbon emission increment in Beijing dmel study
shows that:

(1) The increase of per capita economic aggregateel most important cause for the continuous rgpaavth of
carbon emission in Beijing;

(2) The improvement of energy utilization efficignfenergy intensity)is the most important factorbing the
carbon emission increase in Beijing;

(3) The change of energy structure has relativedgler influence on the increase of carbon emisgidBeijing and
has not tapped its potential. Due to long-term ddpace on high carbon dioxide emission energiesddal, it has
little effect in reducing carbon emission.

In view of Beijing economy will continue to maintahigh-speed growing trend in a period of timehia future and
the population control lacks realistic significanefforts should be made from industrial structemergy utilization
efficiency and energy structure to control the carioxide emission in Beijing.

Seen from Beijing’s industrial structure, the outpalue proportion of the tertiary industry reach®&i1% and the
secondary industry accounted for 23.1%. Most tertindustries are characterized by low consumptiod low

emission. The space of increasing the proportiotheftertiary industry through reducing the promortof the

secondary industry is not large. Beijing shouldu®on the energy utilization planning of the seempdnd tertiary
industries for the future low carbon developmert ahould put the low-carbon development of thdasrtindustry

at the first place. Therefore, the industrial stuue should be adjusted internally to promote itdaisinternal

upgrading and technology innovation, so as to aehibe target of energy saving and emission reaioicti

At present, Beijing has the permanent resident fadipn of more than 20 million and more than 5.2lion cars.
The daily energy consumption in Beijing is huge, the emission reduction task is heavy. Increasingrgy

476



Zhao Jianfeng et al J. Chem. Pharm. Res,, 2014, 6(10):473-477

intensity and improving energy utilization effic@ncan yield twice the result with half the effaxttcompleting the
carbon emission reduction task. Improving energiization efficiency is mainly to enhance the energ
technological level. The improvement of technolsgian not only reduce the emission of carbon dexidt also
promote the economic development and improve emnsel strength and product quality.

Restricted by national resource endowment, theggnatructure is difficult to change in the shontnte But in the
long term, the contribution of energy structuréhis smallest among the carbon emission influentastprs and it
has very great development space. To adjust thgeseucture, the energy consumption structuredasn carbon
base energies like coal should be changed at prdsethe future, reducing the use proportion afhcarbon
energies like coal and petroleum, increasing ttreeprsportion of liquefied gas and natural gas a@ading heavy
use of wind power, hydropower and clean energiestta main routes to achieve urban low-carbon deveént.
Beijing should rigorously enforce the capacity efiation and project access standards, promote tnaus
optimizing and upgrading with high-end implantatias the core, strengthen economic development miomen
with low-carbon technical innovation as the keyrmppiand promote successful economic transformatiith
mechanism innovation as the guarantee, in ordedei@lop renewable energy resources and achievgoitiite
development of economy and environment
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