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Abstract 
In order to better solve the problem of unbalanced and inadequate economic 
development, it is important to measure the gap of regional economic development in 
China reasonably and analyze its development trend. Based on the data of nearly 10 
years from 2008 to 2017, this paper analyzes the total regional gap, the internal gap of 
the four regions and their development trends by using theil index, which can be carried 
out at multiple levels. The following conclusions are drawn :(1) in recent 10 years, the 
overall regional gap between provinces shows a convergence trend; (2) The economic 
gap between the four regions is gradually expanding, showing a small "U" shaped trend, 
and the gap between different regions is still the most prominent problem of China's 
regional economic gap; (3) In the past 10 years, the internal gap between the western 
and northeastern regions has gradually narrowed, while the internal gap between the 
western and northeastern regions has a large overall growth. 
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1. Introduction 

In the report to the 19th National Congress of the Communist Party of China (CPC), General 
Secretary Xi Jinping stressed that the principal contradiction facing Chinese society has evolved 
into one between unbalanced and inadequate development and the people's ever-growing 
needs for a better life. The imbalance of regional economic development has become a major 
hindrance to the sustainable and healthy development of China's economy in the new era, so it 
is important to measure the regional economic development gap reasonably and analyze its 
development trend. Yang Zhuxin (2006) divided the measurement methods of regional 
economic gap into relative and absolute gap index measures. Absolute difference index refers 
to range, average difference and standard difference, and relative difference index refers to 
extreme value ratio, average difference coefficient, coefficient of variation, Gini coefficient and 
Theil index. Looking at the past literature, Jin Xiangyu (2006) analyzed the development trend 
of China's regional economy by means of coefficient of variation and concluded that the 
economic gap between eastern, central and western regions kept widening from 1990 to 2003. 
Yang Minghong (2006) divided China into seven economic regions and used Theil index to 
analyze provincial data from 1978 to 2003 and concluded that the gap between regions was 
still the most prominent problem in China's regional economic gap. Gao Fan (2012) used Theil 
index to decompose and concluded that 1990 and 2003 were turning points, and the economic 
gap showed a "N" development trend of first shrinking, then expanding, and then shrinking. 
Wang Wei (2014) calculated the location Gini coefficient of three levels and concluded that the 
economic gap between eastern and western regions increased significantly from 2000 to 2003. 
Among them, Theil index can show the overall economic gap, the economic gap within each 
component, and the economic gap between each component. Meanwhile, most studies are 
based on the data from the reform and opening up to around 2000, and there are few researches 
on the national and regional economic gap based on the data of the recent 10 years. Therefore, 
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this paper is based on the data from 2008 to 2017. Theil index can be used to analyze the total 
regional gap, the internal gap of the four regions and their development trend. 

2. China's Regional Economic Gap Measurement 

2.1. Measurement Method -- Theil Index Model Establishment 
Theil index can use the concept of entropy in information theory to calculate income inequality. 
When the concept of entropy is used to measure economic gap, the measure of economic gap 
can be interpreted as the information contained in the information that converts population 
share into GDP share. Referring to the decomposition of Chengxue (2009), the calculation 
formula can be deduced as follows: 
 

 T = ∑(g /G) × log [(g /G)/(p /P)]                                               (1) 
 
In Equation(1) , T is Theil index, which measures the overall regional economic gap in China; g  
is the gross product of sub-region i; p is the total population of sub-region i; G is the gross 
regional product; P is the total regional population. 
If the GDP share of a region in the whole region is equal to the population share of the region in 
the whole region, which is g /G = p /P , then, log [(g /G)/(p /P)] = 0 . It indicates that the 
economic difference of the region is absolutely equal. In this case, Theil index T=0. The share of 
GDP is large while the share of population is small, indicating that the GDP of the whole region, 
namely, the income is mainly concentrated in the hands of a small number of people, and the 
economic gap is large, the Theil index tends to 1. That is, the Theil index is 0-1. The larger the 
Theil index is, the larger the regional economic gap is. 
By decomposing Equation (1), we can further analyze the influence within and among regions 
and on the overall regional differences. The formula is as follows: 
 

 T = T + T = T + ∑ G T ( )                               (2) 

 
 T = ∑ G × log (g /p )                                      (3) 

 
 T ( ) = ∑(g /G ) × log [(g /G )/(p /P )]                                    (4) 

G = g , j ∈ i(i = 1,2, ⋀, n) 

P = p , j ∈ i(i = 1,2, ⋀, n) 

 
Which is: 
In equations (2), (3) and (4), T  is inter-regional gap; T  is the intra-region gap, is the weighted 
sum of the intra-region difference T ( ); G  is the share of the gross product of region i in the 
total region; P  is the population share of region i in the total region; g  is the share of the gross 
product of sub-region j in the total region; p  is the population share of the j sub-region in the 
total region. 
In order to determine the contribution of inter-study group gap and intra-group gap to China's 
regional economic disparities, the inter-group contribution rate and intra-group contribution 
rate are defined as follows: 
Inter-group contribution rate = inter-group gap/Theil index. 
Intra-group contribution rate = intra-group gap/Theil index. 
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 W = T /T                                                             (5) 

 
 W = ∑ G T ( )/T                                                    (6) 

 
Where W  is the inter-group contribution rate and W  is the intra-group contribution rate. 

2.2. Regional Unit Division and Data Sources 
Learn from liu jingyu (2007), this paper takes two geographical region concepts as the analysis 
basis :(1) taking 31 provincial administrative regions in China as the basic unit, which are 
relatively independent economic systems, this basic unit can better reveal the regional gap in 
China; (2) Based on the idea of four regions in China Statistical Yearbook 2017, east, central, 
west and northeast are taken as research units. 
 

Table 1. Division and province composition of the four major zones in China 
Zone 
name The composition of the provinces of the major zones 

east Beijing, Tianjin, Hebei, Shanghai, Jiangsu, Zhejiang, Fujian, Shandong, Guangdong, Hainan 
middle Shanxi, Anhui, Jiangxi, Henan, Hubei, Hunan 

west 
Inner Mongolia, Guangxi, Chongqing, Sichuan, Guizhou, Yunnan, Tibet, Shaanxi, Gansu, Qinghai, 
Ningxia, Xinjiang 

northeas
t Liaoning, Jilin and Heilongjiang 

Source: China Statistical Yearbook 2017. 
 
The economic indicators used in this paper include GDP and population. The original data used 
are the GDP and resident population data of 31 provinces (cities and districts) in mainland 
China in the past 10 years from 2008 to 2017, which are from the National Bureau of Statistics. 

3. Analysis of Regional Economic Gap in China 

3.1. National Regional and Provincial Gap Analysis 
According to Formula (1), the Theil index of the inter-provincial gap of 31 provinces (cities and 
districts) in China from 2008 to 2017 is calculated, as shown in Table 1 and Figure 1. 
 

Table 2. National regional gap levels from 2008 to 2017 
Year 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

T 0.043 0.041 0.036 0.032 0.030 0.029 0.029 0.030 0.031 0.029 

Data source: Formula (1) was calculated and sorted out. 
 
As shown in Figure 1, the regional gap in China showed a downward trend from 2008 to 2017. 
The inter-provincial Theil index decreased significantly from 0.043 in 2008 to 0.029 in 2014, a 
decrease of 33.28%. However, it increased slightly from 2014 to 2016, and decreased again 
from 2016 to 2017. This development trend is consistent with Williamson's inverted U-shaped 
theory to a certain extent, that is, with the increase of income level, the degree of regional 
inequality first increases and then decreases. Yang Minghong (2006) calculated that the degree 
of regional inequality has been on the rise since the reform and opening up to 2003, as shown 
in Table 2 and Figure 1. The overall National Theil index declined from 0.043 to 0.031 during 
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2008-2017, decreasing by 31.3%. The national regional gap has a narrowing trend, that is, tends 
to converge. This narrowing trend is due to the deepening of the reform, the development of 
the western region, the revitalization of the northeast, the rise of the central region and the 
coordinated development of different regions, making the gap between different regions 
smaller year by year. 
 

 
Figure 1. Evolution of Regional disparities in China from 2008 to 2017 

Data source: Table 2 

3.2. Analysis of the Gap between the Four Regions 
3.2.1. Theil Index Analysis of the Total Gap Between the Four Regions 

Table 3. Inter-regional, intra-regional and regional disparities of the four major regions 
year Theil index Gap between groups Gap in the group 

2008 0.030 0.018 0.012 
2009 0.031 0.018 0.013 
2010 0.030 0.017 0.013 
2011 0.029 0.016 0.012 
2012 0.029 0.017 0.012 
2013 0.030 0.017 0.013 
2014 0.032 0.019 0.013 
2015 0.036 0.022 0.014 
2016 0.041 0.026 0.015 
2017 0.043 0.028 0.015 

Data source: Calculated by using Equations (2), (3) and (4). 
 
As shown in Table 3 and Figure 2, in recent 10 years, the regional gap of China's four major 
regions has gradually increased, with a small "U" shaped trend in development. From 2008 to 
2009, the regional gap has slightly increased, and from 2009 to 2011, it has slightly decreased, 
from 0.031 to 0.029, down 7.19%. From 2011 to 2017, the regional gap showed a trend of rapid 
growth. The Tel index increased from 0.029 in 2011 to 0.043 in 2017, an increase of 50.27%, 
with an average annual growth rate of 7.18%. The gap between different regions and within 
different regions gradually increased, and the gap between different regions increased at a 
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faster rate. The inter-group Theil index increased from 0.018 in 2008 to 0.018 in 2017, an 
increase of 56.72%. The Theil index is the sum of the differences between and within zones. 
 

 
Figure 2. Evolution of inter-regional, intra-regional and regional disparities in the four 

regions 
Data source: Table 3 

3.2.2. Contribution Rate of Intra-group Gap and Inter-group Gap in the Four Regions 
Table 4. Inter-group and intra-group contribution rates of regional disparities from 2008 to 

2017 
Year Inter-group contribution rate Intra-group contribution rate 
2008 60.81% 39.19% 
2009 58.98% 41.02% 
2010 56.93% 43.07% 
2011 56.86% 43.14% 
2012 58.04% 41.96% 
2013 58.17% 41.83% 
2014 59.87% 40.13% 
2015 62.03% 37.97% 
2016 64.42% 35.58% 
2017 65.46% 34.54% 

Data source: Formulae (5) and (6) were calculated and sorted out. 
 
According to equations (5) and (6), the inter-group contribution rate and intra-group 
contribution rate from 2008 to 2017 are shown in Table 4 and Figure 3. In recent 10 years, the 
inter-group contribution rate of China's regional economy shows a trend of wavy rise, while the 
intra-group contribution rate shows a trend of decline. In recent 10 years, the regional gap in 
China has always been dominated by inter-group gap, and its proportion is increasing. In terms 
of the composition of regional gap, in 2008, the contribution degree of inter-group gap to the 
overall gap was 60.81%, and that of intra-group gap to the overall gap was 39.19%. In 2017, 
the contribution degree of inter-group gap to the overall gap increased to 65.46%, an increase 
of 7.65%. The contribution of intra-zone gap to the overall gap decreased to 34.54%, down 
13.47%. The regional gap in China is increasingly dominated by the inter-regional gap, which 
has been seldom noticed in previous studies. 
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Figure 3. Evolution of inter-group and intra-group contribution rates of regional disparities 

in China from 2008 to 2017 
Data source: Table 4 

3.2.3. Analysis of Theil Index Within the Four Regions Group 
Table 5. Theil index of the four regions group 

Region 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 
East 0.017 0.016 0.015 0.014 0.013 0.013 0.014 0.015 0.016 0.016 
Middle 0.003 0.003 0.002 0.002 0.002 0.002 0.003 0.003 0.004 0.004 
Northeast 0.006 0.008 0.008 0.008 0.009 0.010 0.010 0.010 0.003 0.003 
West 0.023 0.025 0.024 0.024 0.023 0.020 0.018 0.017 0.015 0.011 

Data source: Formula (4) is used to calculate and arrange. 
 

 
Figure 4. Economic gap trend of the four regions 

Data source: Table 5 
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Table 5 and Figure 4 list the level and evolution of the gap within China's four major regions in 
the past 10 years from 2008 to 2017. The size of the gap within China's four major regions in 
2008-2015 was in the order of Western > Eastern > northeastern > central, and in 2015-2017 
it was in the order of eastern > Western > central > northeastern. 
(1) The regional economic gap in eastern China fluctuated slightly from 2008 to 2017, but 
remained basically unchanged. The regional gap showed a small "U" shaped trend. After 2015, 
the economic gap in eastern China increased from the second to the largest among the four 
regions. The regional economic gap narrowed from 2008 to 2012, but increased from 2012 to 
2016. In 2016, the regional economic gap rose to close to the level of 2008, while in 2016 to 
2017, the regional economic gap showed a downward trend. 
(2) The regional economic gap in central China fluctuated slightly during the study period, 
rising from 0.003 in 2008 to 0.004, with an increase of 11.32%. Among them, the economic gap 
reached the minimum in 2011. 
(3) The regional economic gap in northeast China fluctuated greatly during the study period, 
decreasing by 51.85% from 0.006 in 2008 to 0.003 in 2017, with an average annual decline of 
5.18%. The highest point was 0.01 in 2014, when the regional economic gap was the largest. 
(4) After 2015, the economic gap in the western region increased from the largest to the second 
among the four regions. In 2008, the internal gap in the western region was 0.023, 1.321 times 
of that in the eastern region, 3.5 times of that in the northeastern region and 7 times of that in 
the central region. In 2017, the gap was 0.011, a 52.92 percent decrease from 47.08 percent in 
2008. 

4. Conclusions and Suggestions 

Based on the balanced panel data of 31 provinces (cities and districts) in Mainland China from 
2008 to 2017, China is decomposed into four regional units, and the overall gap, inter-regional 
gap and intra-regional gap are calculated by Using Theil index decomposition.The study 
concluded with the following recommendations: 
(1) In recent 10 years, the overall regional gap between provinces in China has shown a trend 
of convergence. The Theil index declined significantly from 2007 to 2014, increased slightly 
from 2014 to 2016, and declined again from 2016 to 2017, which is consistent with 
Williamson's inverted U-shaped theory that regional economic gap will decline in the later 
period with the increase of income level. This is related to the reduction of provincial economic 
gap caused by the rise of central China, the development of western China and the revitalization 
strategy of northeast China. 
(2) The economic gap between China's four major regions is gradually expanding, showing a 
small "U" shaped trend. The gap between different regions is still the most prominent problem 
of China's regional economic gap, and the proportion of the gap within the region shows a slight 
downward trend. Therefore, how to take effective measures to control the gap between regions 
within a reasonable range, and make it continuously narrow, is still an urgent problem for us 
to solve. 
(3) In recent 10 years in our country in the west and northeast internal gap is narrowing, gap 
between the zone groups means that, Minghong Yang (2006) put forward some makes zone 
within the group consensus and differentiation between groups of exogenous factors, make the 
belt in the different economic steady state, with internal provinces all over to their steady 
convergence, thus forming their convergence clubs. Therefore, we can expect that if the 
exogenous factors affecting the economic stability of each region are fixed, the economy may 
show convergence, that is, the regional economic gap will narrow. 
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(4) In the west and northeast internal gap also have some larger overall growth, predictably, 
the northeast and west due to the policy, natural resources, labor and other advantages, 
combined with the preferential policy of special diffusion effect and other regional economy 
high speed development of the leading role and the effect of the regional economic development 
will also maintain its rapid growth, It is hopeful that the northeast and west will catch up with 
the east in terms of economic development speed, per capital occupation level and quality of 
economic growth. Therefore, the regional gap may converge in a certain period of time in the 
future. 
(5) Since the implementation of the western Development in 1999, in the last 10 years, the 
economic output of the western provinces has increased in absolute terms, and the gap with 
that of the eastern regions has gradually narrowed. Therefore, as a long-term strategy, the 
western development should continue to be carried out unswervingly and the strategy should 
be developed in depth. 
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