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Abstract: The paper studies on regional human capital agglomeration of 31 
provincial administrative regions in China with methods of GeoDa software and GIS 
knowledge. The distributive characteristics can be summarized as stable in time 
trend and unbalanced in spatial distribution. Besides, there are many possible affecting
factors including regional economy, which is also a topic worthy of an inquiry.
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INTRODUCTION
In recent years, the stock of human capital in China has increased significantly 

due to social development and economic growth, but there exist significant regional 
differences, which is called regional human capital agglomeration in this paper. It is 
widely acknowledged and studied by scholars. However, current studies mainly 
focus on its influence as a driving force of economic growth, while studies of 
regional comparisons and dynamic changes are rarely seen. Therefore, this paper 
studies current situation of 31 provincial administrative regions in mainland China 
and their temporal trends in the period of 2011-2015.

RESEARCH METHOD
This paper measures the human capital level by the proportion of the population 

with college or higher education and evaluates regional human capital agglomeration 
by location entropy coefficient. The formula (1) and its explanations are presented 
below:

(1)

: The human capital level of agglomeration in region i, which indicates the 

ratio of population with college or higher education in that region.

: The average level of national human capital agglomeration in China, which 

indicates the ratio of population with college or higher education in China.
: The coefficient that indicates the rankings of regional human capital. The 

greater it is, the higher the ranking is compared to other regions.
The data are from the Statistical Yearbook of China (2011-2015) and the 

methods of Geographic Information System and GeoDa software are used in this 
paper. In order to illustrate the spatial agglomeration, maps are drawn within GeoDa 



and a plot comparison is described in the form of quantile statistics. The 3 colors 
indicate that the entropy coefficient of the region is top 10%, 10-50% and 50% 
behind in the total 31 regions.

RESULTS AND CONCLUSIONS
Results are shown in Figure 1. The crimson parts of the picture include Beijing 

(3.18), Shanghai (2.15) and Tianjin (1.75). In these parts, human capital levels are 
much higher than average, and it is associated with the fact that they are regions with 
nearly the most dynamic economy in China; there are many colleges and universities.

The light red parts indicate that these regions' human capital agglomeration are 
not the best but still above the national average, mainly including the T-shaped areas 
above the map, as well as relatively developed provinces of Shandong, Zhejiang, 
Jiangsu and Fujian in the southeast coastal areas. For the rest, human capital levels 
are below the national average in blue parts. Due to the lack of data, colors of Hong 
Kong, Macao, and Taiwan and South China Sea islands have no specific meaning.

Figure 1: Regional human capital agglomeration in 2015
Source: researched by authors

In order to show the temporal trend, the distribution map in 2011-2014 is also 
drawn, as shown in Figure 2.

On the map, the high-level areas display the distribution of U, while the low level 
areas display the distribution of . In the time period of 2011-2015, the shapes of the 
corresponding maps remain almost unchanged that indicates that regional human 
capital agglomeration in China holds relatively stable distributive characteristics.
Coefficients of the local entropy are calculated and given in Table 1.



Figure 2: Regional human capital agglomeration in 2011-2014
Source: researched by authors

Table 1
Coefficients of the location entropy between 2011 and 2015

Regions
Years and values

2011 2012 2013 2014 2015
Beijing 3.3743 3.5263 3.6405 3.3097 3.1763
Shanghai 2.1058 2.1785 2.1815 2.3532 2.1530
Tianjin 2.0870 2.1569 2.0367 1.9822 1.7497
Shanxi 1.0096 1.0079 1.0588 0.9581 1.3312
Liaoning 1.2460 1.7466 1.7515 1.4934 1.2703
Jiangsu 1.1986 1.2703 1.2130 1.2387 1.2319
Neimenggu 1.2577 1.1388 0.8906 0.9451 1.2113
Ningxia 0.8908 0.8602 0.9939 0.9255 1.1436
Hubei 1.1173 1.1541 1.0531 0.9916 1.1244
Zhejiang 1.2486 1.4119 1.5312 1.3100 1.1001
Xinjiang 1.4063 1.2685 1.1353 1.1492 1.0916
Shanxi 0.8063 0.9003 0.9467 0.8543 1.0310
Heilongjiang 0.9363 0.9540 1.0817 1.0715 0.9966
Jilin 0.9029 0.8467 1.0214 1.0308 0.9881
Fujian 1.2060 0.7382 0.7858 1.0139 0.9755
Shandong 0.8900 0.9222 0.8740 0.8520 0.9478
Chongqing 1.1440 0.9417 0.8270 1.1154 0.9423
Gansu 0.8787 0.8404 0.7969 0.8947 0.9393
Guangdong 1.0513 0.9216 0.7241 0.8136 0.8993
Hunan 0.7873 0.6927 0.7508 0.7981 0.8921
Anhui 0.6797 0.9681 0.8087 0.9097 0.8799
Sichuan 0.8250 0.9361 0.9308 0.7860 0.8249
Hainan 0.7640 0.9674 0.7756 0.7054 0.8143
Jiangxi 0.7210 0.7823 0.8295 0.7070 0.7931
Hebei 0.5334 0.5464 0.6833 0.6890 0.7659
Qinghai 0.9040 0.9048 1.1109 1.1124 0.7564
Yunnan 0.6938 0.6391 0.6852 0.5907 0.7113
Guangxi 0.8749 0.6121 0.6802 0.6946 0.6908
Henan 0.7600 0.6288 0.7148 0.8989 0.6730
Huizhou 0.8192 0.6199 0.8032 0.9006 0.6343
Xizang 0.4939 0.4008 0.2113 0.2259 0.5337

Source: researched by authors



Beijing, Shanghai and Tianjin stably occupy the Top-3. Figures show that in 
2011-2015, the proportion of people with high education degrees in Beijing is more 
than 3 times the national average. For Shanghai, the figure is twice and Tianjin nearly 
twice. Considering population base and density, highly educated populations in these 
3 cities are quite concentrated. In addition, they are also cities with the highest GDP 
per capita in China. The situation of human capital is not optimistic in Tibet, which 
has been listed at the bottom in the five years with a figure below 0.5. In 2013, its 
stock of human capital was only 1/5 of the national average level. In view of its vast 
area and sparse population density, human capital in Tibet might be distributed in a 
quite dispersed state. Among the three northeastern provinces, Heilongjiang and Jilin 
are very close in terms of the location entropy coefficients, while Liaoning is 0.3-
0.8 higher than they are in the same period with a top 20% national ranking. The 
difference is also a reflection of economic development and opening policies. In 
general, North China is superior to South China in terms of human capital 
agglomeration. Meanwhile, there is a gradient distribution in East, Mid and West 
China, which indicates a close link to regional economy. However, for a single 
province, there are many factors affecting its human capital agglomeration, far more 
than just economic factors. For instance, figure for Chongqing are not only higher 
than that in Yunnan and Huizhou, but also higher than that in Sichuan, which is very 
similar to Chongqing in economy, location, climate and culture. As a rich province in 
China, Guangdong seems have no advantage in human capital, which might be 
explained by its large number of low-skilled migrant workers. The central region of 
Hubei Province has a relatively high level of human capital, which might be due to its 
abundant university resources and strength of science. As for two populated northern 
provinces, Hebei and Henan, figures are not inconsistent with their overall economic 
strength. The possible underlying reason might be a lack of high education resources 
and the absorbing power of their competitive neighbors, viz. Beijing and Tianjin.
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