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Statistical Analysis of the Economic Level of Bei-
jing, China

HAO Chun-xu, YANG Li-fei, WEN Ya-li"
College of Economics & Management, Beijing Forestry University, Beijing 100083, China

Abstract According to the data of economic development in Beijing from the year 1995 to 2007, relevant economic indices are selected to analyze
the economic development level of Beijing by the Principal Component Analysis Method. Result shows that the national economy maintains high,
sustainable and stable development in the years 1995 —2007. Both the primary and secondary industry output values have increased year by year;
and the tertiary industry output value has grown rapidly. The annual gross domestic product, the output value of tertiary industry, and the total retail
sales of consumer goods have the greatest impact on economic level of Beijing. Output value of secondary industry is the growth ability factor in
economic environment. Empirical analysis shows that there are a number of problems in Beijing during the rapid development of economy, such as
serious urban pollution, irrational industrial structure, lack of natural resources, rapid development of city scale, and lack of radiation on the sur-
rounding area. Therefore, suggestions are put forward accordingly, including consolidating the functions of national political and cultural center,
strengthening the infrastructure of Beijing, perfecting the social security system, improving the industrial competitiveness, and seizing the technolog-
ical frontier and high-end chain, so as to accelerate the economic development of Beijing, to improve the relevant systems and policies and to pro-

vide references for the policy making of government.
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Socio-economic development is an integrated system of
coordinated development of various departments and indus-
tries. And comprehensive statistical analysis can help to formu-
late the macroeconomic policy and regulate the coordinated de-
velopment of various industries'"’. Beijing, a famous historical
and cultural city, is the hub of international exchange and the
political and cultural center of China with convenient geographic
location and good natural condition. Beijing, together with
Xi'an, Luoyang, Kaifeng, Nanjing and Hangzhou, are called
the six ancient capitals of China. Since the reform and opening
up, economic development of Beijing has been faster than the
national average. Although some scholars have carried out re-
searches on the economy of Beijing according to some eco-
nomic indices, there are few researches using quantitative a-
nalysis. Thus, they can not reflect the economic development
level of Beijing effectively. Based on this, economic develop-
ment level of Beijing is analyzed by Principal Component Analy-
sis Method according to the relevant data in Beijing. And the
existing problems and rules are found out and corresponding
suggestions are put forward in order to realize the sustainable
development of economy in Beijing and to offer references for
the policy making of governments.

1 Index selection, data source and re-

search method

1.1 Index selection In order to comprehensively and sys-
tematically analyze and evaluate the economic development
level of Beijing, a total of 10 economic indices in the years 1995
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—2007 are selected, which are annual total output value ( X, ),
total output value of primary industry (X, ), total output value of
secondary industry (X;), total output value of tertiary industry
(X,), total investment in fixed assets ( X; ), total retail sales of
consumer goods ( X;), financial revenue ( X, ), financial ex-
penditure ( X; ), total wages of staff and workers ( X;), and
output value of agriculture, forestry, fishery and animal hus-
bandry ( X,,) "' (Table 1).

1.2 Data source Research data in Table 1 are mainly from
the 1996 —2008 Beijing Statistical Yearbook™' .

1.3 Research method SPSS software is used to analyze
the economic development level of Beijing in the years 1995 —
2007 by Principal Component Analysis, in order to determine
the main factors affecting the economic development level of
Beijing in recent years, to find out existing problems and to ex-
plore the ways for optimization of economic development.

2 Result and analysis

2.1 Economic development of Beijing According to the
data in Table 1, SPSS software is used to analyze the output
values of three major industries in Beijing in the years 1995 —
2007. Fig. 1 illustrates that under the guidance of correct eco-
nomic policy, national economy of Beijing has maintained high,
sustainable and stable development since the year 1995. GDP
has increased from 108 403 million yuan in the year 1995 to
935 330 million yuan in the year 2007, showing a steady in-
creasing trend. Output values of primary and secondary indus-
tries are increasing year by year and that of tertiary industry has
increased sharply. Among all the GDP in Beijing, output value of
tertiary industry accounts for a relatively large proportion, while
that of primary industry occupies relatively small proportion. This
indicates that the range of tertiary industry is ever-widening in Bei-
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jing, showing a good momentum of development.
Table 1 Economic development index of Beijing in the years 1995 —2007 x10° yuan
Year X X, X, X, X Xs X Xs X Xio
1995 1084.03 74.77 499.84 509.42 864.85 827.00 115.26 154.40 382.00 164.47
1996 1615.73 83.46 683.14 849.13 889.66 923.70 150.90 187.43 442.40 168.92
1997 1810.09 84.85 738.56 986.68 989.71 1 051.50 182.32 236.40 514.80 170.86
1998 2 376.00 76.70 840.60 1458.70 1 155.60 1 373.60 265.61 227.33 558.20 174.00
1999 2 677.60 77.10 907.30 1693.20 1170.60 1 509.30 320.44 279.09 614.50 180.60
2000 3161.00 78.60 1 033.30 2049.10 1297.40 1658.70 398.39 345.00 695.50 188.60
2001 3710.50 80.80 1142.40 2487.30 1 530.50 1831.40 507.68 451.17 777.30 202.20
2002 4 330.40 84.00 1 250.00 2 996.40 1814.30 2 005.20 600. 96 533.99 950.90 213.50
2003 5 023.80 89.80 1487.20 3 446.80 2157.10 2 296.90 665.94 592.54 1 098.90 224.70
2004 6 060.30 95.50 1 853.60 4111.20 2 528.30 2 626.60 830.03 744.49 1315.10 234.90
2005 6 886.30 98.00 2 026.50 4761.80 2827.20 2902.80 1 007.35 919.21 1520.10 239.30
2006 7 861.00 88.80 2191.40 5 580.80 3 371.50 3275.20 1235.78 1117.15 1 805.50 240.20
2007 9 353.30 101.30 2 509.40 6 742.60 3 966.60 3 800.20 1882.04 1492.64 2 194.30 272.30
2.2 Principal Component Analysis Principal Component 10 000r WPrimary industry output
Analysis is conducted by SPSS software. SPSS system solves @ Secondary industry output
the principal component according to the correlation matrix of g B pg- ek alustey Cutput
primitive variable after standardization. Therefore, during the 5 & 000k
standardization treatment of raw data, the principal component, E
eigenvalue, eigenvector and associated values are all the val- = 40004
ues with standardized processing™®®'. g
2.2.1 Output of correlation coefficient matrix. SPSS software Wl Hnnﬁ
is used to obtain the correlation coefficient matrix of original var- 0 55 L L
iables. Table 2 reports that expect the relatively low correlation SRS ESESEEES §
coefficient between financial expenditure and other 9 variables, Year
correlation coefficients among other variables are all relatively Fig. 1 Output values of three industries in Beijing in the
high. Thus, principal component can be extracted. years 1995 —2007
Table 2 Correlation coefficient matrix
Index X, X, X X, X5 X, X, X, X, Xy
X, 1.000 0.858 0.997 1.000 0.994 0.998 0.977 -0.289 0.994 0.985
X, 0.858 1.000 0.879 0.849 0.859 0.836 0.833 -0.028 0.860 0.882
X, 0.997 0.879 1.000 0.995 0.991 0.994 0.965 -0.272 0.990 0.982
X, 1.000 0.849 0.995 1.000 0.994 0.998 0.979 -0.295 0.994 0.985
X 0.994 0.859 0.991 0.994 1.000 0.989 0.983 -0.267 0.999 0.975
X 0.998 0.836 0.994 0.998 0.989 1.000 0.973 —-0.308 0.989 0.984
X, 0.977 0.833 0.965 0.979 0.983 0.973 1.000 -0.262 0.988 0.957
X -0.289 —-0.028 -0.272 -0.295 -0.267 -0.308 -0.262 1.000 -0.251 -0.305
X, 0.994 0.860 0.990 0.994 0.999 0.989 0.988 -0.251 1.000 0.972
X0 0.985 0.882 0.982 0.985 0.975 0.984 0.957 —-0.305 0.972 1.000

2.2.2 Extracted principal component. Table 3 reports the ex-
planatory variables by Principal Component Analysis Method
based on SPSS software. According to the principles of princi-
pal component extraction, the first principal component can ex-
plain the 97. 185% information of total variance of the original
variables. And the second to the tenth principal components
have small eigenvalues, which can be ignored. Therefore, if
we extract the first principal component, the overall result of
principal component analysis is ideal, and the information loss
of the original variables is relatively less.

2.2.3 Analysis of gravel of principal component. According to
the output result of SPSS software, gravel of principal compo-
nent is obtained. Fig. 2 illustrates that eigenvalue of the first

principal component is big and its contribution to the interpreta-
tion of the original variables is the maximum. Eigenvalues after
the second principal component are all small and so do their
contribution to the interpretation of the original variables. There-
fore, it is appropriate to extract one principal component.

2.2.4 Result analysis. Based on the output result of SPSS
software, Table 4 reports that the first principal component has
nearly similar positive loads to all the variables, that is, all the
coefficients are near 0.995. Therefore, it can be regarded that
measurement on all the economic indices reflects the overall
level of economic situation in Beijing. Among them, annual to-
tal output value, total output value of tertiary industry, and total
retail sales of consumer goods have the greatest impacts.
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Table 3 Analysis of explanatory variable

Initial eigenvalue

Total load of extracted ingredient

Principal component Proportion of

Total accumu-

Proportion of Total accumu-

Total value variance // % lated value // % Total value variance // % lated value // %
1 8.748 87.475 87.475 8.748 87.475 87.475
2 0.987 9.869 97.345
3 0.189 1.887 99.232
4 0.045 0.453 99.685
5 0.023 0.227 99.912
6 0.007 0.071 99.983
7 0.001 0.010 99.993
8 0.001 0.005 99.998
9 0.000 0.002 100. 000
10 1.584E-16 1.584E-15 100. 000

10

Eigenvalue

2 3 4 3§ 6 7 8% 5 1
Principal component

Fig. 2 Gravel of principal component
Table 4 Analysis of initial solution by principal component

Index Coefficient Index Coefficient
X, 0.998 Xs 0.994
X, 0.880 X; 0.980
X, 0.996 X -0.292
X, 0.997 X, 0.995
X 0.995 X0 0.989

Research finds out that the information reflected by the first
principal component is not only comprehensive but also concen-
trative, showing the economic fundamental factors in economic
environment. Thus, development of the 10 indices can be ef-
fectively improved so as to achieve the overall improvement of
economic level. Especially, we should pay attention to the
three variables of annual total output value, total output value of
tertiary industry, and total retail sales of consumer goods. Al-
though the second principal component can not reflect informa-
tion as concentrative as the first principal component, the two
indices having the maximum factor loads (the annual total out-
put value and the total output value of secondary industry )
show that the total output value of secondary industry is the
growth capacity factor in economic environment. Therefore,
improvement of the total output value of secondary industry can
stimulate the economic growth of other industries during devel-
opment, which is conducive to the rapid and steady growth of
economy in Beijing (Table 3).

3 Major problems in the economic devel-
opment of Beijing
Analysis shows that economic development of Beijing has

achieved remarkable results. Total economy is continuously im-
proved and the historic leap is realized. Industrial structure has
entered into the high-end stage. Bejing has developed from a
major industrial base to the service economy city with tertiary
industry as the core. Economic growth has changed from ex-
tensive mode to intensive mode. And the international standard
and openness degree have been improved. However, there
are still some problems in the rapid economic development of
Beijing.

3.1 Lack of natural resources Beijing, a resource import
city, is short of land resources and water resources. A total of
94% coal, 70% electricity, 100% natural gas, 100% oil, and
60% oil products should be transferred from the outside. Ac-
cording to the Beijjing Statistical Yearbook, total water resource
of Beijing in the year 2007 is about 2760 million cubic meters in
Beijing in the year 2007. Taking population in 2007 as the cardi-
nal number, per capita water resource of Beijing is only 171.7
cubic meters, which is far lower than the minimum national
standard of 1 000 cubic meters and Beijing belongs to severe
water shortage area. Besides, land resource in Beijing is in-
creasingly tight, available land area in all is 16 410.54 square kilo-
meters in the year 2007 and the unused land is only 2 086. 58
square kilometers in Beijing. At the same time, consumption of
land resources is too fast. Since the year 1999, average
growth speed of land consumption is 73.4% in Beijing, which is
far greater than the speed of economic growth during the same
period. The increasingly tense relationship between supply and
demand of land resources has become an important influencing
factor restricting the rapid economic development of Beijing.
3.2 Rapid expansion of city size With the accelerated ur-
banization process, population has expanded rapidly in Beijing
and is beyond the carrying capacity of urban infrastructure, wa-
ter, land and other natural resources, which seriously restricts
the construction and development of capital Beijing. Negative
externality of agglomeration is the source of " City Disease".
Although urbanization has brought the benefit of increasing re-
turns to scale for the presentative agglomeration, it also causes
a series of problems, such as traffic jam, dense space, envi-
ronmental deterioration, and gap between rich and poor. Accu-
mulated external costs can offset the scale economy effect. As
the national center, the trend of concentration in Beijing has be-
come the self-reinforcing cumulative circulation. And its nega-
tive externality will not be automatically reduced before the col-
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lapse of growth. On the contrary, it will become more seri-
ous'”’. Therefore, it is necessary to take corresponding meas-
ures to actively deal with the equilibrium segregation duality dur-
ing economic growth.

3.3 Serious urban environmental pollution Due to the
concentrated population, the rapid development of economy
and society, and the irrational use of energy, urban environ-
mental problems have become increasingly prominent. Both
winter heating and automobile exhaust emission are the culprit
in causing air pollution in Beijing. Stable and rapid development
of society and economy will increase the energy consumption
and waste generation and cause more pressure on the fragile
environment. At the same time, with the fortified function of
Beijing and the significant improvement of people’s lives, resi-
dents will have higher requirements for environment. Sustain-
able development of environmental protection and improvement
is a long and arduous task.

3.4 Lack of radiation on the surrounding area Economy
in Beijing has strong agglomeration, but it has weak dominant
influence on the surrounding suburbs and regional economy
around Bohai. This indicates that as the economic center, Bei-
jing can not effectively integrate the economic resources in sur-
rounding area to form the regional resultant force of economic
development. However, with the increasingly saturated eco-
nomic capacity in Beijing, economic growth will rely more on
the growth of surrounding areas.

3.5 Irrational industrial structure Although adjustment of
the overall structure of three industries has been basically put in
place, proportions of primary, secondary and tertiary industries
are 1% , 27% and 72% in the year 2007, respectively, which is
close to the level of central city in developed countries. Howev-
er, there is still considerable space for the improvement of in-
ternal structure and growth quality of industries. According the
statistics, proportion of heavy industry is still very high, making
great contribution to GDP. However, added value and earning
rate of production are relatively low due to the lack of autono-
mous technology and intellectual property. Although producer
service develops rapidly, high-end service is still under insuffi-
cient supply. Besides, overall division of labor, service stand-
ard and specialization degree need to be improved. And the
service depends greatly on the manufacturing industry with lim-
ited scale in Beijing; the insufficient extraversion service has
hindered the continuous, healthy and stable development in
Beijing.

4 Countermeasures

4.1 Strengthening the functions of national political and
cultural center of Beijing As the capital of China, Beijing
should energetically strengthen the urban facilities of political
center, economic regulation and control center, information
center, and traffic center. As the cultural center of China, Bei-
jing should set up large-scale cultural and sports facilities in key
sections representing the highest and latest achievements of
China and having guiding significance to the country. Mean-
while, Beijing should further develop cultural industry, and es-
tablish regional cultural facilities and cultural street.

4.2 Perfecting the construction of infrastructure Since

the reform and opening up, infrastructure construction has been
accelerated significantly in Beijing. However, rapid growth of
urban population requires better water supply system, gas sys-
tem, electric power construction, sanitation facilities, urban
greening, road traffic, and network communication. Therefore,
government in Beijing should adopt corresponding measures to
increase investment and to further improve infrastructure.

4.3 Improving the social security system Government
should further improve the consciousness and cultural level of
urban residents, enhance the concept of sustainable develop-
ment of citizens, establish a sense of security for their future
life, build a good community environment, improve the commu-
nity supply, community security and other functions, perfect the
employment and re-employment system, and social insurance
system, social welfare system and social assistance system,
and set up pension fund system to meet the challenges of an
aging society.

4.4 Enhancing industrial competitiveness Under the
background of economic globalization, domestic and foreign
development experience of industrial cluster shows that industri-
al cluster development has become the strategic choice of eco-
nomic development in countries all over the world with the de-
tailed division of labor, the transformation from comparative ad-
vantage in to competitive advantage, and the strategy evolution
of market competition from enterprise development strategy to
industrial cluster strategy®. Economic development of Beijing
should take the development of industrial cluster as a strategic
selection to form scale effect and to improve the domestic and
international competitiveness of industry.

4.5 Preempting the frontier science and technology and
the high end of industry chain According to the develop-
ment history of international city, life science development of
New York and the high-end products development of industrial
chain in Tokyo have played an important part in maintaining the
competitiveness of city”®'. Compared with other cities in China,
science, technology and education resources in Beijing City are
the forefront, which have the optimal advantages to preempt
the technology-intensive industries, capital-intensive industries,
and the industries at high-end chain'™’.

4.6 Complementary development between service and in-
dustry Beijing has become one of the world cities with ad-
vanced service industry and financial industry. And develop-
ment of industry and the openness of multinational corpora-
tions are the basis for the development of service industry.
According to statistics, growth of the secondary industry is the
dynamic factor of the economic growth of Beijing, while output
value of tertiary industry is the main component of total eco-
nomic quantity in Beijing. Therefore, Beijing should further ac-
celerate the development of industry, achieve industrial mod-
ernization, actively promote the development of economy, and
realize the complementary development between service and
industry.
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