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Abstract

From 2000 to 2010, by increasing per-
centage of industries with low energy
consumption intensity and decreasing that
of industries with high energy consump-
tion intensity, Beijing realized structural
energy conservation and carbon emission
reduction. After culculating by structural
energy conservation formula, amount of
energy conservation arising from struc-
tural adjustment is 1955.75 million tce
during the 10" five years and 5089.22
million tce during the 11" five years.
Amount of structural energy conservation
is mainly from secondary industrial and
tertiary industry and is not stable. There
was a negative energy conservation in
2010. Therefore, it is necessary for Bei-
jing to adjust industrial structure further.
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Since 2000, energy conservation and
carbon emission reduction has become
consensuses in the world. China promised
that carbon emission per GDP in 2010
should drop by 40~45% compared that in
2005. During the 11" five years, amount
of drain contamination in China has
dropped and realized the stage target. The
target is to decrease energy consumption
per ten thousands by about 20%, to de-
crease water consumption per unit indus-
trial value added by about 30% , and to
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decrease main pollutants emission by
10% in 2010 than that in 2005. In this
background, Beijing adjusted and opti-
mized its industrial structure continously
by accelerating eliminating industries
with high energy consumption and emis-
sion. Since defferent industies had differ-
ent energy consumption intensities, to ad-
just industrial structure, that is, to in-
crease the percentage of industries with
lower energy consumption intensity per
unit value added than average level, and
to decrease those with higher energy con-
sumption intensity than average level, it
helps realize structural energy conserva-
tion and emission reduction. This paper
calculates changes of general energy con-
sumption arising from industrial structure
adjustment, analyzes reasons in order to
provide some policy references for fur-
ther industrial structure adjustment and
emission reduction.

1. Conditions for Classification for In
dustries and Structural Adjustment

In this paper, industrial structure is classi-
fied according to first industry, secondary
industry and tertiary industry. Consider-
ing great difference of energy consump-
tion and percentage of GDP, the second-
ary industry is divided into industry and
building industry.

During the 10" and 11" five years,
Beijing has insisted on adjusting indus-
trial structure, cultivating actively Envi-
ronmental protection industries, improv-



ing tertiary industry. The percentage of
tertiary industry in GDP rose from 64.8%
in 2000 to 69.7% in 2005 and 75.1% in
2010. the percentage of seondary industry
in GDP dropped from 32.7% in 2000 to
29.1% in 2005 and 24% in 2010. And
that percentage of first industry changed
from 2.5% in 2000 to 1.3% in 2005 and
0.9% in 2010. Meanwhile, inner stuctures
of industry and the tertiary industry has
changed continously. For example, per-
centages in manufacture industry of Fer-
rous Metal Smelting & Rolling Pro-
cessing Industry and communication
equipment, computer& other electronic
equipment manufacture industry de-
creased from 14.03% and 16.69% in
2005 to  1.06% and 8.71% seperately.
And the percentage in the tertiary indus-
try of transportation industry, storage and
the postal industry dropped from 8.31%
in 2005 to 6.72% in 2010, and percentage
of value added of the wholesale and retail
industry rised from 14.51% in 2005 to
17.81% in 2010.

2. Calculation Amount of Structural
Energy Saving

Xiong Huawen(2011) gave the definition
for amount of structural energy conserva-
tion, that is, amount of energy conserva-
tion arising from percentage changes of
sub-systems in some industrial level. Suo
Yujie(1984) put forward formula for cal-
culating the amount of structural energy
conservation for the first time, refer to
formula (1), and emphasized percentages
of the three industries in GDP and energy
consumption intensity of unit industrial
value added. Chen Shutong etc.(1996), Qi
Baoping etc.(2010) and Xiong
Huawen(2011) gave formula (2), and
stressed that the industrial energy con-
sumption intensity is the key factor of af-
fecting the amount of industrial structural
energy conservation. Zheng Dongli(2009)
put forward formula (3), having added
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growth rates of GDP and value added of
industry j. He believed that growth rate is
the key factor affecting the amount of in-
dustrial structural energy conservation.
Tinghua Climate Policy Research Cen-
ter(2011) stressed the contributions aris-
ing from value added of industry j, indus-
trial energy consumption intensity per
unit value added, and comparison be-
tween growth rate of value added of in-
dustry j and that of GDP etc. refer to
formula (4). This paper adopts formula
(2) to calculate the mount of Structural
Energy Conservation in Beijing during
the 10" and 11" five years.
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Where, AEstr;; means the amount of
structural energy conservation in yeat t,
GDP; represents GDP in year t, p;; means
percentage of value added of industry j in
GDP, G;; represents value added of in-
dustry j( calculated at unchanged price),
gj; Means energy consumption intensity
per unit value added of industry j in year t,
its unit is tce/ten thousands, e; means en-
ergy consumption intensity per unit value
added of all industries in year t, its unit is
tce/ten thousands. K is GDP growth rate,
kjis growth rate of value added for indus-
try j.

The paper adopts formula (5) to cal-
culate the effects of percentage changes
of three industries in GDP on Agpp (ener-
gy consumption per unit GDP), such as a
decreasement by 1% of the percentage of



industry in GDP and an increasement by
1% of the percentage of tertiary industry
in GDP simutinously.
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3. Calcuation Results and Analysis

Data used in the paper are from Beijing
statistic yearbook and China energy sta-
tistic yearbook. Analysis of the 10" and
11™ five years are based on unchanged
price in 2000 and 2005 separately.

According to formula (2), energy
conservation arising from industrial struc-
tural adjustment in Beijing is 1955.75
thousand tce during the 10" five years,
among which, amount of energy conser-
vation in 2001 and 2002 were positive,
and those in 2003 and 2004 are negative
630.40 thousand tce and negative 1141.29
thousand tce separately. Energy conserva-
tion arising from industrial structural ad-
justment in Beijing in the former 4 years
of the 11" five years are positive but that
in 2010 is negative. Total energy conser-
vation arising from industrial structural
adjustment in Beijing in the 11" five
years is 5089.22 thousand tce. The energy
conservation was mainly from structural
adjustment of secondary industry and ter-
tiary industry shown in fig.1.
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Fig. 1: Energy Conservation Arising from
Industrial Structural Adjustment
in Beijing During 2001-2011
unit: ten thousands tce

The calculating results of formula (5)
show that effects on Agpp arising from
percentage changes of different industries
in Beijing are different. During the 10"
and 11" five years, when the percentage
of first industry in GDP decreased by 1%
and that of tertiary industry increased by
1% simutinously, Agpp dropped by
99.981% and 99.994% separately. Fall
percentage of Agpp When percentage of
industry in GDP decreased by 1% and
percentage of tertiary industry in GDP
increased by 1% simutinously equals to
that when percentage of first industry in
GDP decreased by 1% and percentage of
tertiary industry in GDP increased by 1%
simutinously. It illustrates that effects on
Acpp Of structural adjustments of first in-
dustry and tertiary industry are same.
Calculating results with formula (6) show
that Agpp arising from percentage chang-
es of the three industries in GDP in Bei-
jing dropped by 84.08% in the 11" five
years, larger than a drop of 47.73% in the
10" five years, and also different from a
1.64% increasement of Agpp arising from
percentage changes of the three industries
in GDP in China in the 11" five years.
Details are shown in table 1.



Table 1: Effects on Agpp Arising from
Percentage Changes of the Three
Industries in GDP in Beijing

Industrial Agpp change

Structural

changes 2000-2005

2006-2010

A drops by 1%,

- 0,
D risesby 1%. 99.981%

-99.994%

B drops by 1%,

- 0
D risesby 1%. 99.981%

-99.994%

A drops by 1%,

- 0,
B riseshy 1%. 99.980%

-99.994%

In the 107 five years:
A dropped by 1.2%,
B dropped by 2.2%,
C dropped by 1.4%,
D rose by 4.9%.

-47.73%

In the 11" five years:
A dropped by 0.5%,
B dropped by 4.9%,
C dropped by 0.2%,
D rose by 5.4%.

-84.08%

Note: In the table, A means percentage
change in GDP of the first industry ,
B means that of the secondary in-
dustry, C means that of the build-
ing industry, D means that of ter-
tiary industry.

4. Conclusion and Suggestion

From the above calculation, the following
conclusions can be drawn.

First, the energy conservation from
structural adjustment in Beijing is mainly
from secondary industry and tertiary in-
dustry.

Secondly, effects on Agpp in Beijing
of structural adjustments of first industry
and tertiary industry are same.

Thirdly, amount of energy conserva-
tion arising from industrial structural ad-
justment is not stable, with frequent fluc-
tuations: a large amount of conservation
in 2008 , a little amount in 2009 and a
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negative conservation in 2010. Therefore,
further adjustment of industrial structure
should be continued later.
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