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    Abstract: This essay is based on Average Propagations Lengths, using data of Input-output tables from 1987 to 2007, to measure complexity and change of China’s economy. The results showed that (1) during 1987 to 2007, complexity of China’s economy has enhanced apparently in general, industry chains have been expanding, complexity index raised 34.9% from 2.69 in 1987 to 3.63 in 2007; however, structural change brought by annexation and reorganization of state-owned enterprises (SOE) during 1987 to 2007 has caused slight drop of economic complexity; (2) the fundamental position of energy resources and minerals mining industries in China’s industry chain has been strengthened while marginal industries, such as wholesale and retail trade, real estate and  social services have been having wider pulling effect on other industries; (3) differences have emerged among complexity and change of China’s different regions: economic complexity of eastern area including Guangdong, Zhejiang, Jiangsu provinces is apparently higher and with faster speed than mid-west area including Jiangxi, Hunan, Shanxi and Xinjiang provinces.
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I. Introduction

Complexity is a concept originally derives from physics and biology. Yet it is also widely used in analyzing of economic and social system (Arthur, 1999; Rosser, 1999; Durlauf, 2003; Lebaron and Tesfatsion, 2008). There is no specific admitted definition for it; yet in economics terms, it is acknowledged as within economic system, the mutual dependence between industries and diversity of economic structure- the higher mutual dependence, the higher economic complexity and vice versa （J.Carlos Lopes, Joao Dias and J.Ferreira do Amaral，2008）. To have deep research on economic complexity and change is not only important to economic system learning, but also to policy making. The reason is the large indeterminacy brought by outside impact on complex economic system, and incredible results can be drawn by policy adjustment because of expanding and affection between industries. Only to deeply grasp conditions of economic complexity, especially connecting extent and direction between industries, can we effectively make adjustment policies and enhance intervene effect of economic policies (Robinson and Markandya 1973; Sonis et al. 1998; Dridi and Hewing, 2002; Amaral et al, 2007).

Researches on complexity in the west started in the 60s of 20th century. Various kinds of indexes and methods to measure economic complexity were mentioned. Yan and Ames (1963) suggested 

correlation measuring, Finn (1976) and Ulanovicz (1983) suggested cycling measuring and development, with the recent impact from globalization and adjustment of manufactures space layout, researches on economic complexity has once again become a new hot spot. For example, average propagations lengths by Dietzenbacher and Romero (2007), mutual dependence measuring by Amaral et al. (2007) and some other new measuring methods for economic complexity.
The various methods for measuring economic complexity suggested by western scholars are mainly based on a frame of input-output analysis. This is because input-output charts illustrate the mutual dependent relationships between departments (industries), which is the essential question in measuring economic complexity (J.Carlos Lops, Joao Dias and J.Ferreira do Amaral, 2008). Erik Dietzenbacher and Geoffteu J.D.Hewings（2008）provided representative researches on causes of economic complexity change. They took Chicago for instance, analyzed the change of economic complexity in developed areas and suggested that the increase and decrease of economic complexity in developed areas are determined by comparison of space and function separation of economic activities. If the space separation of economic activities is more obvious, economic complexity decreases; if the function separation is more obvious, economic complexity increases. Joao Dias and J.Ferreira do Amaral（2008）used many economic complexity measuring indexes to measure some OECD countries’ economic complexity and change from the 70s to 90s in 20th century. The results showed that complexity of large economy is higher than small economy (for example, economic complexity of America and Japan is higher than the Netherlands and Denmark), closed economy is more complex than open economy, with the deepening of international division of labor, OECD countries’ moving industries (especially manufacturing industry) outwards, some economic activities’ (low side stages of manufacturing) outsourcing to developing countries, economic complexity of OECD countries started to show tendency of decreasing.
Since the reformation, China’s economy development has reached an apparent effect and increased quickly. At the same time, reformation also took place in economic structure and regional structure (Wu Sanmang, Li Shantong, 2010), which will change the mutual relationships between China’s industries. Under this circumstance, analyzing complexity and change of China’s economy is good for grasping China’s economy’s general operating condition, more importantly, it is helpful for ensuring general national economic strategy, making relevant industrial policies, improving national economy’s health, stability and sustainable development.

This essay consists 4 parts: the second part mainly explains economic complexity measuring methods and measuring data sources; the third part mainly analyzes economic complexity of the whole country and different industries’ positions in the industry chains; the forth part compares and analyzes economic complexity and change of Guangdong, Shanghai, Liaoning, Hebei, Jiangsu, Zhejiang, Jiangxi, Hunan, Shanxi and Xinjiang provinces; the fifth part is the conclusion of this essay and policy suggestions.

II. Economic Complexity Measuring Methods and Data Sources

1.Measuring methods

The economic complexity measuring methods employed by this essay is Average Propagations Lengths, suggested by Ditzenbacher et al（2005）， Dietzenbacher and Romero（2007）， Dietezenbacher and Temurshoev（2008）. Its main characteristic is to focus on one industry change having ultimate influence on average lengths of another industry change through affecting the whole producing process. Influences from one industry change on another surely can be analyzed from a forward angle (capital motivation) and backward angle (need drawing). Take backward angle analysis for example (forward angle analysis basically the same), suppose an economy has n industries, with input coefficient matrix A (illustration 1), 
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 means the middle input need of industry i by total output of one unit of industry j. Take the impact on industry 1 from industry 3’s needs increasing 100 units into consideration, apparently, the most direct first impact is directly transmitted from industry 3 to industry 1, industry 1’s total output increased 100
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 units. Then take the second impact into consideration, the increased 100 units of industry 3 will obviously cause the total output of other industries, such as industry 2’s total output will increase 100
[image: image5.wmf]´
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 units, which will further cause industry 1’s total output increasing 100
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 units and so on (illustration 2). Therefore, the impact on industry 1’s total output from industry 3’s increasing needs is completed through several lengths, more lengths, stronger relevance between industry 3 and industry 1, same to other industries. Through calculating the Average Propagations Lengths between industries, it actually can show the relevance extent between industries within the economic system and length of industry chains, i.e. complexity within economic system.
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Illustration 1 input coefficient matrix                        Illustration 2 impact wave & route

To specifically calculate the average lengths, we should start from the needs’ angle. Suppose X represents the vector formed by total output, A represents middle input matrix, y represents ultimate needs vector, hence 
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represents Leontief paradox matrix. If vector 
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in the matrix remains the same, the ultimate need to increase 
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According to Leontief paradox matrix, to expand with power series:
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So the total increased output is:
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Therefore, the ultimate need of industry j increasing one unit can be calculated, which will bring increased total output to industry i:
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The first item on the right side of the above formula shows the direct impact, i.e. impact completed with one length; other items are indirect impacts, which shows impacts completed with multiple lengths. For example, 
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includes all the impacts completed with two lengths.
Under 
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 circumstance, initial impact should be included, for an extra unit of ultimate need increasing will firstly cause its own total output increasing one unit. Therefore, industry j’s ultimate need for increasing one unit causes industry j’s total output increase, the amount is:
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To sum up, Average Propagations Lengths (APL) can be derived with the following thinking:
If the ultimate need of industry j increases one unit, the total output of industry i will increase 
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 was completed with two lengths, the rest may be deduced by analogy. The ultimate need of industry j will increase, which will cause the increase of industry i’s total output. The average length is:
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Under 
[image: image27.wmf]j
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 circumstance, similar inferential thinking is also suitable. Yet the initial output increase is irrelevant to the production structure, it doesn't provide any information about dependence between two departments, so that it can be ignored. Therefore, the increase of the ultimate need of one unit of industry j will cause the increase of industry j’s total output through production process influence, the increased amount is :
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Similarly, 
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Suppose 
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, then the numerator can be expressed through elements of H 
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Average propagations lengths can be deduced:
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The foregoing is the APL deduced from backward angle (need drawing angle), other than that , an APL formula can also be deduced from forward angle (capital motivation angle).
Define an output vector 
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, the proportion of directly used value as middle product of department j distributed by industry i among total output of industry i.
Hence:
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The answer is:
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Element 
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 in matrix G shows the general dependence of industry I on industry j. During the process of reasoning APL, in the same way, increasing one unit of industry i’s capital can also have impact on total output of industry j, as following:
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The first item gives one length of direct impact; the second item is two lengths of indirect impact the rest may be deduced by analogy.
Therefore, the average propagation length of the impact from industry i’s capital increase on industry j’s total output is:

[image: image41.wmf]2*3*...

ijikkjikkmmj

kkm

ij

ij

cccccc

APL

g

+++

=

ååå

   


        (12)
Suppose the numerator is 
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which can prove that the APL values deduced from both forward and backward angles are the same. According to the definition of input-output coefficient, there is 
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 is the diagonal matrix formed by elements from vector 
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 gives the average propagations lengths of industry i to all the departments with forward capital motivation.
Definition:
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 gives the backward drawing average propagations lengths of industry j’s needs increasing to all the departments with backward drawing.
We can see that there are large FA value and small BA value, which means that movement of capital of this industry has impact on other departments with more average lengths while needs increasing has impact on other industries with less average lengths, which shows that this industry is at an advanced position among the industry chains; however, large BA value and small FA value means that movement of capital of this industry has impact on other departments with less average lengths while needs increasing has impact on other industries with more average lengths, which shows that this industry is at the end of the industry chain.
Speaking of the whole economic system, Complexity Index can be constructed as:
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i.e. CI shows the average lengths of all industries’ capital raising having impact on other industries from a forward angle and the average lengths of all industries’ needs increasing having impact on other industries from a backward angle. Therefore, the stronger connections between industries, longer industry chain, the higher economic complexity and vice versa.

2. Data sources
The data sources this essay uses for analyzing economic complexity of China are from the input-output tables of China in 1987, 1992, 1997, 2002 and 2007; for analyzing economic complexity of each province are from the input-output charts of each province in 1987, 1992, 1997, 2002 and 2007. Due to the differences between input-output chart assortment and the amount of industries in 1987, 1992, 1997, 2002 and 2007, merging and rearrangement of each year’s input-output chart is necessary. Specifically, we combined coal exploiting industry and petroleum and natural gas exploiting industries of each year together to form energy exploitation industry; combine metallic ore extraction industry and nonmetallic extraction industries of each year together to form metallic/nonmetallic extraction industry; combine petroleum industry and coal and coal gas product industry of 1987 and 1992 together; combine petroleum processing and coking industry and coal gas producing and supply industry of 1997 together; combine petroleum processing, coking and nuclear fuel processing industry and gas producing and supply industry of 2002 and 2007 together to form petroleum processing and coal coking industry; combine mechanical devices mending industry and other industries of 1987, 1992 and 1997 together; combine waste materials industry and other manufacturing industries of 2002 and 2007 together to form other industries; combine electric power, vapor and hot water producing and supply industry and water producing and supply industry of 1997, 2002 and 2007 together to form power, heat and water producing and supply industry; combine freight and postal industry and tourists transportation industry of 1987 and 1992 together; combine freight, storage and postal industry and tourists transportation industry of 1997 together; combine public transportation and storage industry and postal industry of 2002 and 2007 together to form transportation and postal industry; combine food and drink industry and communal and resident service industry of 1987 and 1992 together; combine social service industry and real estate industry of 1997 together; combine leasing and business service, tourism, information transmission and computer service industry and software, real estate and other social service industry of  2002 together; combine leasing and business service, information transmission and computer service industry and software, real estate, resident service and other service industry of 2007 together to form real estate and social service industry; combine health and sports, social welfare and educational cultural art broadcasting television media industry and scientific research and general technique service industry of 1997 together; combine education, health, social insurance, social welfare, culture, sports, entertainment, scientific research industry and general technique service  industry of 2002 together; combine leasing and business service, information transmission, computer service and software, real estate, resident service and other service, research and experiment development, general technique service, irrigation, environment and public devices management, health and social insurance industry and social welfare, culture, sports and entertainment industry of 2007 together to form cultural educational health and science industry while no change happened in other years; public management and social organizations are administrative departments in 1987, 1992 and 1997 while no change happened in other years. After merging and rearranging, there are 27 departments (industries) left, as chart 1.
Chart 1                 Departments remained after merging and rearranging

	Department
	Code
	Department
	Code
	Department
	Code

	Agriculture
	1
	Chemical industry
	10
	Other manufacturing 
	19

	Energy exploitation 
	2
	Nonmetallic mineral product
	11
	Power and water production
	20

	Metallic/nonmetallic extraction
	3
	Metal smelting and rolling processing
	12
	Architecture
	21

	Food manufacturing and tobacco processing
	4
	 Metal product
	13
	Transportation and postal service
	22

	Textile industry
	5
	Devices with general and special use manufacturing
	14
	Real estate and social service
	23

	Clothing, leather, eiderdown and product
	6
	Transportation devices manufacturing
	15
	Scientific, educational, cultural and health industry
	24

	Lumber processing and furniture manufacturing
	7
	Electrical machines and devices manufacturing
	16
	Wholesale and retail trade
	25

	Papermaking, printing and cultural/educational appliance manufacturing
	8
	Communication devices, computer and other electronic devices manufacturing
	17
	Finance and insurance industry
	26

	Petroleum and coal gas
	9
	Apparatus, meters and machines with cultural and office use manufacturing
	18
	Public management and social organizations
	27


III. Change of China’s Economic Complexity and Positions of Each Industry Among the Industry Chain

1. Change of China’s economic complexity

From the foregoing deduced formulas of measuring economic complexity, we measured the change of China’s economic complexity from 1987 to 2007 (illustration 3). According to the results, China’s economic complexity in general has been raising since 1987. The complexity index (CI) in 1987 was 2.69, raised to 3.63 by 2007, the average impact lengths between industries raised from 2.69 length to 3.63, about 34.9% within 20 years, which indicates that with China’s economic scope expanded and market reformation promoted, division of labor within China’s economy system is getting deepened, industrial connection between industries is strengthened and the industry chain is expanding too. Compared to the results of analysis of OECD countries’ economic complexity by Joao Dias and J.Ferreira do Amaral（2008）, the interior change of China’s economy system is very different from OECD countries’. OECD countries’ economic complexity is dropping due to moving industries out of the country and outsourcing economic activities while China, as a large developing country, with a strengthening economy, especially under the strategy of exportation, is constantly accepting industry moving and business outsourcing from developed countries, so that its economic complexity is raising apparently.
However, we also noticed that during 1987 to 2007, change of China’s economic complexity has shown characteristics of stages. The indication is that during 1987 and 1992, the tendency of economic complexity was obvious, complexity index (CI) raised 14.3%, from 2.69 in 1987 to 3.07 in 1992 while from 1992 to 2002, raising tendency of economic complexity was comparatively slow, especially during 1997 and 2002, economic complexity was even decreasing, complexity index (CI) dropped 1.95%, from 3.16 in 1997 to 3.10 in 2002; however, after 2002, economic complexity was rapidly raising again, complexity index (CI) raised 17.03%, from 3.10 in 2002 to 3.63 in 2007.
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Illustration 3 Change of China’s economic complexity

The reason of from 1992 to 2002, raising tendency of China’s economic complexity was comparatively slow, especially during 1997 and 2002, economic complexity was even decreasing, was that China was going through a remarkable structure reformation, especially annexation and reorganization of state-owned enterprises. The Party's Fourteenth National Congress report clearly brought forward that the goal of our economy system reformation was to establish socialistic market economy system. After that, China’s economy system reforming steps were evidently faster. The Party's Fifteenth National Congress report in 1997 again clearly suggested that state-owned economy should implement strategic transformation, make progress while prepare to retreat, grasp “large” and let go of “tiny”, make achievements while remain stable; it also suggested to fasten the steps of annexation and reorganization of state-owned enterprises, which brought state-owned enterprises reformation into a crucial stage- a large amount of state-owned enterprises were annexed and reorganized, or went bankrupt or impoverished, which caused a large decrease of state-owned enterprises. There were 113800 state-owned enterprises all over China in 1995, yet by 2002, there were only 41100, 76900 (65.1%) were shut down. Large amount of state-owned enterprises being annexed and reorganized changed the interior division of labor of economy system, economic activities were functionally reorganized- from chain manufacturing within multiple enterprises to only within one enterprise, some market trading economic activities between enterprises were turned into trades inside the enterprise. Therefore, industrial relationship between departments changed, average propagations lengths of mutual impact between industries has decreased and economic complexity decreased.
However, after 2002, state-owned enterprises reformation in China entered a new stage. The Party's Sixteenth National Congress report in 2002 brought forward a requirement of establishing new state-owned capital management system. In October 2003, the Third Plenary Session of the Party's Sixteenth National Central Committee passed “Decisions from the Central Committee of the Communist Party of China to Perfect Socialistic Market Economy System” in which it suggested to establish a modern property right system with clear attribution, explicit authority and responsibility, strict protection and unhindered circulation. It was clear that China’s state-owned enterprises reformation focus has changed from annexation and reorganization to establishment of modern property right system. Meanwhile, the world economy stepped into a fast growing period after 2002, plus China’s exportation strategy, China has further established its position of being the center of the world’s manufacturing industry. China’s economy grew rapidly and economic scope grew bigger. Between 2003 and 2007, China’s economy growing speed reached 11.24%. Under the background of fast growing economy and developed countries’ industries quickly moving to China, the interior division of labor of China’s economy was deepened, industry chains were expanded and economic complexity increased.

2. Positions of Each Industry Among the Industry Chain

According to formula (14) and (15), we have calculated and measured the average propagations lengths of each industry with capital and need change having impact on other industries from both forward and backward angles (chart 2). From the results in chart 2 shows that FA value of agriculture, energy exploitation and metallic/nonmetallic extraction industry were higher than BA value of those industries. In 2007, FA value of agriculture was 4.003 while BA value was 3.115; FA value of energy exploitation industry was 4.553 while BA value was 3.273; FA value of metallic/nonmetallic extraction industry was 4.557 while BA value was 3.192. This shows that capital change of these industries caused evidently higher average propagations lengths of having impact on other industries than need change, therefore, from the angle of industry chain, these industries were at the front of the industry chain, were fundamental industries, raise of capital of these industries would have wider impact on other industries. However, BA value of wholesale and retail trades, finance and insurance and transportation and postal service industry were higher than FA value of those industries. In 2007, FA value of wholesale and retail trades industry was 3.098 while BA value was 3.319; FA value of finance and insurance industry was 3.255 while BA value was 3.717; FA value of transportation and postal service industry was 3.103 while BA value was 3.764; FA value of real estate and social service industry was 3.153 while BA value was 3.587. This shows that need change of these industries caused evidently higher average propagations lengths of having impact on other industries than capital change, therefore, from the angle of industry chain, these industries were at the end of the industry chain, raise of need of these industries would have wider impact on other industries.
We also took FA and BA value change of each industry into consideration. Chart 2 shows that during 1987 and 2007, FA and BA value of all industries has raised, which means that during this period, change (capital change or need change) of industries in China caused apparent increase of average propagations lengths towards other industries, which brought tighter connection between industries, higher extent of relevance among industries and more expanded industry chain. This matches the foregoing results of analysis of China’s economic complexity change. But if we specifically observe the range of FA and BA value change, we can find out that during 1987 and 2007, speed of raising FA value of metallic/nonmetallic extraction, energy exploitation, petroleum and coal gas processing and power and water production industry was the most obvious- 60.419%, 50.662%, 49.318% and 53.325%, which means capital change of these industries had caused an obvious raise of average propagations lengths to other industries, the fundamental position these industries have had been strengthened. Speed of raising BA value of wholesale and retail trades, real estate and social service and transportation and postal service industry was the most obvious-45.379%, 52.964% and 41.770%, which means need change of these industries had caused an obvious raise of average propagations lengths to other industries, these industries would have a wider backward drawing impact on other industries.

Chart 2                            FA and BA value change of each industry in China

	Department
	FA value and change
	BA value and change

	
	1987
	2007
	Change during 

1987-2007（%)
	1987
	2007
	Change during 

1987-2007（％）

	Agriculture
	3.142
	4.003
	27.403
	2.618
	3.115
	18.984

	Energy exploitation
	3.022
	4.553
	50.662
	2.487
	3.273
	31.604

	Metallic/nonmetallic extraction
	2.841
	4.557
	60.401
	2.321
	3.192
	37.527

	Food manufacturing and tobacco processing
	3.036
	3.729
	22.826
	2.804
	3.784
	34.950

	Textile industry
	3.025
	4.151
	37.223
	3.186
	4.06
	27.433

	Clothing, leather and eiderdown industry
	2.250
	3.175
	41.111
	3.054
	4.062
	33.006

	Lumber processing and furniture manufacturing
	2.309
	3.413
	47.813
	2.564
	3.516
	37.129

	Papermaking, printing and cultural/educational appliance manufacturing
	2.528
	3.420
	35.285
	2.669
	3.601
	34.919

	Petroleum and coal gas processing
	2.494
	3.724
	49.318
	2.959
	3.81
	28.760

	Chemical industry
	2.619
	3.633
	38.717
	2.588
	3.607
	39.374

	Nonmetallic mineral product
	2.323
	3.438
	47.998
	2.471
	3.412
	38.082

	Metal smelting and rolling processing
	2.870
	4.167
	45.192
	2.83
	3.809
	34.594

	Metal product
	2.218
	3.181
	43.417
	2.711
	3.280
	20.989

	Devices with general and special use manufacturing
	2.547
	3.648
	43.227
	2.763
	3.730
	34.998

	Transportation devices manufacturing
	2.637
	3.691
	39.970
	2.916
	3.837
	31.584

	Electrical machines and devices manufacturing
	2.521
	3.626
	43.832
	2.739
	3.766
	37.495

	Communication devices manufacturing
	3.100
	4.38
	41.290
	3.246
	4.305
	32.625

	Apparatus, meters and machines with cultural and office use manufacturing
	2.544
	3.595
	41.313
	2.746
	3.677
	33.904

	Other manufacturing
	2.218
	3.195
	44.049
	2.559
	3.27
	27.784

	Power and water production
	2.526
	3.873
	53.325
	2.69
	3.727
	38.550

	Architecture
	3.095
	3.368
	8.821
	2.756
	3.452
	25.254

	Transportation and postal service
	2.200
	3.103
	41.045
	2.655
	3.764
	41.770

	Real estate and social service
	2.352
	3.153
	34.056
	2.345
	3.587
	52.964

	Scientific, educational, cultural and health industry
	2.293
	3.128
	36.415
	2.452
	3.159
	28.834

	Wholesale and retail trade
	2.255
	3.098
	37.384
	2.283
	3.319
	45.379

	Finance and insurance industry
	2.549
	3.255
	27.697
	2.623
	3.717
	41.708

	Public management and social organizations
	2.095
	2.35
	12.172
	2.57
	3.188
	24.047


Data sources: input-output chart of China (1987, 1992, 1997, 2002 and 2007), with author’s calculation and arrangement.

IV. Comparative Analysis of Economic Complexity of Different Regions

According to foregoing deduced economic complexity index, we further measured economic complexity and change of some provinces (chart 3). Results from chart 3 shows that during 1987 and 2007, economic complexity of the 10 provinces (Hebei, Liaoning, Shanghai, Jiangsu, Zhejiang, Jiangxi, Hunan, Guangdong, Shanxi and Xinjiang) we measured was increasing evidently, which means during this period, the interior division of labor in these provinces was further deepened, extent of industrial relevance was strengthened and industry chain was expanded, which also matches the foregoing analysis of the whole country. However, if we specifically observe the economic complexity and change of each province, we can find two obvious distinctions.
By observing the complexity index value, we can see that economic complexity of coastal provinces and regions in China is in general higher than mid-west provinces and regions, yet economic complexity differences also exist among coastal provinces and regions. In 1987, Shanghai, Jiangsu and Zhejiang had the highest economic complexity with complexity indexes: 3.202, 3.111 and 3.012 while complexity index of Hebei was only 2.530. In 2007, Guangdong, Zhejiang, Jiangsu and Shanghai had the highest economic complexity with complexity indexes: 4.020, 3.865, 3.830 and 3.520 while complexity index of Hebei was 3.175. In 2007, Hunan, Jiangxi, Shanxi and Xinjiang had comparatively even lower economic complexity indexes: 3.081, 3.022, 2.937 and 2.856.
By observing the change of complexity index value, we can see that rise of economic complexity of east coastal areas (except for Shanghai), compared to mid-west provinces and regions, as more obvious. Between 1987 and 2007, economic complexity of Guangdong, Hebei, Zhejiang and Jiangsu had respectively increased 42.3%, 25.509%, 28.326% and 23.129% while Shanghai only 9.946%; economic complexity of Jiangxi, Hunan, Shanxi and Xinjiang had respectively increased 16.123%, 15.965%, 18.374% and 18.321% between 1987 and 2007.

Chart 3               Complexity index and change of some provinces in China

	Province
	1987
	1992
	1997
	2002
	2007
	Change during

1987-2007（%）

	Hebei
	2.530
	2.845
	3.092
	3.004
	3.175
	25.509

	Liaoning
	2.838
	2.994
	3.404
	3.046
	3.320
	16.962

	Shanghai
	3.202
	3.896
	3.218
	3.441
	3.520
	9.946

	Jiangsu
	3.111
	3.377
	3.726
	3.719
	3.830
	23.129

	Zhejiang
	3.012
	3.233
	3.822
	3.537
	3.865
	28.326

	Jiangxi
	2.602
	2.890
	2.860
	2.923
	3.022
	16.123

	Hunan
	2.657
	2.636
	2.884
	2.945
	3.081
	15.965

	Guangdong
	2.825
	3.462
	3.640
	4.210
	4.020
	42.300

	Shanxi
	2.481
	2.776
	2.895
	3.047
	2.937
	18.374

	Xinjiang
	2.413
	2.725
	2.780
	2.892
	2.856
	18.321


Data sources: input-output chart of each province (1987, 1992, 1997, 2002 and 2007), with author’s calculation and arrangement.

Economic complexity and change of China’s different regions bearing aforesaid characteristics has a lot to do with our economy development strategies. Since the reformation and open policy, Chinese government has abandoned the importation substitution strategy under closed planning economy circumstance, clearly brought forward a coastal extroverted type of developing strategy. The basic logic of this strategy is: only if we open for the outside world comprehensively, can we develop our economy based on a world-level of economy, learn from the best practical experiences, apply advanced and suitable technology, form and give scope to China’s comparative advantages in international work division and cooperation and gradually shorten the gap between China and developed countries. However, restrained by lack of domestic deposits, shortage of human resources and geographic conditions at the time, it was impossible for China to employ comprehensive balanced developing strategies; only under the conditions of existence of developing gaps between different regions, by letting coastal regions develop first to drive the whole economic situation, can we implement unbalanced from-spot-to-scale developing strategy (Liu He, 2011). China’s extroverted type of developing strategy matches the fastening of globalization, so that China’s economy can develop rapidly. But at the same time, because of the unbalanced developing strategy, plus the geographic advantages, southeast regions enjoy apparent advantages of transportation capitals on ocean, air and land. Combing relatively superior policy conditions with geographic advantages made economic activities in southeast China started to gather rapidly in the 80s of 20th century.
In mid-west area of China, not only economy development was comparatively slow, problems such as single industrial structure, shorter industry chain, industries depending on mining and natural resources also existed. For instance, in 2008, mining industry in west area reached an industrial added value of 384,233,000,000, which was 22.6% of the whole west area industrial added value and 12% higher than the whole country; natural resources industry reached 402,092,000,000, which was 23.6% of the whole west area industrial added value and 20% higher than the whole country; power, coal gas and water production and supply industry reached 188,306,000,000, which was 11.1% of the whole west area industrial added value and 8% higher than the whole country.
Pushed by the extroverted type and unbalanced developing strategy, China’s economic activities were speeding up towards the east coastal regions. In east coastal provinces and areas, interior industrial work division system deepened, industrial relevance strengthened and industry chain expanded, so that economic complexity raised while in mid-west areas, manufacturing industries gather and develop slowly with single industrial structures and shorter industry chain, so that the economic complexity index was apparently lower than east coastal areas and raising slowly (economic complexity raise in Shanghai was comparatively slow because its economic activities gathering extent raises relatively slowly, especially recently some economic activities were moved out
 ).

V. Conclusion and Policy Suggestions

This essay employed Average Propagations Lengths and data of input-output chart from 1987 to 2007 to measure China’s economic complexity and change. The research shows that, different from the tendency of decreasing interior economy system complexity and change in OECD countries, China’s economic complexity is in general raising due to adopting exporting extroverted type of strategy, accepting industry transmission from developed countries, expanding economic scope, deepening industrial work division, strengthening relationship between industries and expanding industry chain. China’s economic complexity index raised 34.9%, from 2.69 in 1987 to 3.63 in 2007. Between 1997 and 2002, China fastened the steps of annexation and reorganization of state-owned enterprises, which made part of the economic activities change from market trades into enterprise interior trades, hence the decrease of economic complexity during this period. Change for each industry (capital change or need change) caused higher average propagations lengths impact on other industries. However, capital change of energy and mineral resources exploitation industry caused evidently higher average propagations lengths of having impact on other industries, which shows that the fundamental positions of these industries in the industry chain were stronger; while need change of wholesale and retail, real estate and social service industry caused evidently higher propagations lengths of having impact on other industries, which shows that as the terminal industries of the industry chain, these industries have wider backward drawing impact on other industries. Since the reformation and opening, China’s unbalanced developing strategy has changed the layout of China’s economic activities- economic activities were speeding up gathering towards the east coastal regions, therefore, east coastal areas such as Guangdong, Zhejiang and Jiangsu had apparently higher economic complexity and with faster raising speed than mid-west areas such as Jiangxi, Hunan, Shanxi and Xinjiang. Policy inspirations drawn from the foregoing research results are:

Firstly, since reformation and opening, China’s economic complexity has evidently raised, so that we should be careful with economy intervene policies. Intervening any industry could transmit the effect to other industries through direct or indirect multiple lengths, which will have impact on other industries. Secondly, capital change of energy and mineral resources exploitation industry caused evidently higher average propagations lengths of having impact on other industries, therefore to restrain the over-fast capital raising of these industries is effective for controlling inflation; need change of wholesale and retail, real estate and social service industry caused evidently higher propagations lengths of having impact on other industries, therefore, to promote the need raise of these industries is effective for driving other industries. Thirdly, we’ve entered a new century, with implementation of Development of the West Regions and Rising of the Middle Regions strategies, the government increased investment on mid-west regions. Economy in mid-west provinces such as Inner Mongolia and Hunan was growing rapidly. However, economy of mid-west areas has problems such as single industrial structure, shorter industry chain, situation of depending on traditional mining and natural resources industry has not changed and follow-up developing capability is not very strong. Therefore, to strengthen industrial relevance of mid-west industry, expand its industry chain and form developing centers for some manufacturing industries are very meaningful for helping mid-west regions carry out long-term sustainable development.
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� For a long time after the reformation and opening, Shanghai was an area where economic activities, especially industrial manufacturing mainly gathered. Therefore, Shanghai has the highest economic complexity in 1987. After that, due to too high of congestion costs caused by gathering industry, especially manufacturing industries, Shanghai started to develop productive service industry (such as finance and international trade etc.) and retreated from department manufacturing industry (between 1980 and 2008, added value of manufacturing industry in Shanghai dropped 72.9% compared to the whole country). Even though the economic scope in Shanghai was expanding, economic complexity raise was comparatively slow due to some economic activities moving out.
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