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Abstract: The aim of this paper is to understand the developing situation of the construction 

industry in Sichuan province. In this study, the annual construction industry output and labor 

productivity of 21 cities in Sichuan province were chosen as basic indicators from 2004 to 2014. 

Based on the two indicators, the absolute difference and difference coefficient were calculated to 

reflect to time and space change of the development of the construction industry in Sichuan 

province, while the Gini coefficient of construction industry in Sichuan province was calculated to 

evaluate the overall developing situation of the construction industry. The results show that the 

absolute difference and the difference coefficient in the study period were increasing year by year, 

but in the later, the increase of them has slowed down. The overall development of the construction 

industry in Sichuan province is in the stage of growth convergence and difference maintenance in 

Williamson converse-U curve, the construction industry takes on area-aggregation phenomenon. 

The results indicate that the overall development of the construction industry in Sichuan province is 

not balance. 

Introduction 

Sichuan province is located in Southwest China, with an area of 486,000 square kilometers, 

covering 21 cities. In 2014, the construction industry output reached 814.852 billion Yuan, which 

was 6 times more than that of 2004 [1]. However, due to the reasons of natural geographical regions 

[1], economic level [2], infrastructure, policy differences [3] the construction industry ether in terms 

of scale, or in terms of quality, it is obvious of its regional differences and imbalances of 

development of construction [4]. In view of the importance of construction industry to promote 

economic growth and promote domestic consumption [5], it is necessary to study the development 

of the construction industry in Sichuan province, furtherly. At present, there are several analytical 

methods for the development of the construction industry, such as factor analysis [6], cluster 

analysis method [7], grey model and time series analysis method [8], the method of spatial 

econometrics [9], regional economic growth trend and economic difference analysis method [10], 

and so on. In recent years, the majority of scholars have pay attention to regional economic growth 

trend and economic difference analysis method, which can find out relevant elements of the 

regional development differences and the status quo of the construction industry. In different 

regions, the method has been widely used [11]. 

In this study, the annual construction industry output and labor productivity of 21 cities in 

Sichuan province were selected as basic indicators to calculate the absolute difference and 

difference coefficient and the Gini coefficient of overall construction industry from 2004 to 2014. 

The object of the study is to evaluate the development status of construction industry in Sichuan 

province. 
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Research Method  

Research scheme. First of all, the absolute difference and difference coefficient were calculated 

based on the annual construction industry output and labor productivity of 21 cities in Sichuan 

province from 2004 to 2014, and their differences were analyzed. Then, the proportion of each 

city’s construction industry output accounted for in the total amount of the whole province, was 

calculated from 2004 to 2014, respectively. At last, the Gini coefficient of construction industry in 

Sichuan province from 2004 to 2014 was calculated to evaluate the development status of the 

construction industry in Sichuan Province. 

Data selection and source. Two basic indicators (i.e., the annual data of construction industry 

output and labor productivity) of 21 cities in Sichuan province from 2004 to 2014 were used in this 

study. The data of the two basic indicators were obtained from Sichuan Statistical Yearbook 

(2005-2015). 

The calculation of absolute difference and difference coefficient. The absolute difference and 

difference coefficient of the two basic indicators were calculated in each year from 2004 to 2014. 

The specific calculating methods of the absolute difference and difference coefficient were shown 

as the following equations (1) and (2).  

Absolute difference：ΔX=Xmax-Xmin                                                             （1） 

there, xmin and xmax, respectively, represents the maximum and minimum of construction industry 

output and labor productivity of 21 cities in Sichuan province.  

Difference coefficient: 
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=X ,Xi represents the annual construction industry output and labor productivity of 

ith city in Sichuan province. n=21. 

The calculation of Gini coefficient of construction industry. The Gini coefficient equation of 

construction industry in Sichuan province from 2004 to 2014 is as follows: 
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there, ski and skj represents the proportion of ith and jth city’s construction industry output 

accounted for in the total amount of the whole province, each year respectively. n=21, and sk
——

 is the 

average of 21 cities’ construction industry output accounted for in the total amount of the whole 

province. 

Results and Discussion 

Absolute difference and difference coefficient. Fig. 1 shows the absolute difference and different 

coefficient of construction industry and labor productivity in Sichuan province from 2004 to 2014. 

In the study period, the annual absolute difference (Fig. 1 (a)) of construction difference was large 

in Sichuan province. The increase velocity of absolute difference of construction industry output 

tended to decrease until 2013.The absolute difference of labor productivity of construction industry 

(Fig. 1 (b)) in Sichuan province increased for two years from 2004, and it descended from 2006 to 

2010, firstly. Then it increased for two years rapidly, and it decreased in 2013. At last, it increased in 

2014, but it was slightly lower than the high peaks of the absolute difference of labor productivity 

of construction industry in 2012. Although the absolute difference fluctuated, the increasing 

tendency in recent years was convergence. The results are related to the free flow of various factors 

affecting the development of the construction industry in the different regions [12]. With the uneven 

distribution of the factors of construction production, the construction industry gap in Sichuan 

province gradually was revealed. In the study period, the difference coefficient of construction 

industry output (CV1) and labor productivity (CV2) (Fig. 1(c)) tended to ascend firstly from 2004 

Advances in Engineering Research, volume 121

42

http://www.baidu.com/link?url=7CmQ4IvjMbMY6Ohkh6WMN_Aga_RzNAKvBVGbedjvwenMgsbgun17g5w9swoyku2Rtv5R08U-MznRvv2j_TI2w2GE1Hj34eCors4K-zTvX8C


to 2006, but limited, the fluctuation was more stable. Then it tended to decrease from 2007 to 2010. 

At last, it increased in 2011 and then descended from 2012 to 2014. The results show that the 

development of construction industry in Sichuan province underwent a complex processes that the 

development gap among 21 cities experienced twice expansion-to-reduction stages [13]. The reason 

of the results is might be caused by the western development of China [14]. The results indicate that 

the construction industry development situation in Sichuan province is in the left of converse-U 

curve, which conforms to the economic phenomena of converse-U theory [15].  

 

 
 

Figure 1 Absolute difference and difference coefficient of construction industry output and labor 

productivity in Sichuan Province from 2004 to 2014. (a) absolute difference of construction 

industry output, (b) absolute difference of labor productivity, and (c) absolute difference and 

difference coefficient of construction industry output (CV1) and labor productivity (CV2). 

Gini coefficient of construction industry. Fig. 2 shows the variation of Gini coefficient of 

construction industry in Sichuan province from 2004 to 2014. According to the numerical division 

of Gini coefficient, the more the distribution of construction industry of different regions is uniform, 

the less the Gini coefficient. Thus the Gini coefficient is zero when the distribution of the 

construction industry in all the regions is equal, while the Gini coefficient is approach to 1 when the 

construction industry concentrated in a region. In Fig. 2, the minimum of Gini coefficient of 

construction industry in Sichuan province is 0.61. It shows that the wide gap exists among the 21 

cities in Sichuan province [16]. The results indicate that the development of construction industry in 

Sichuan province is not balance in the study period, and it has an aggregation tendency in 21 cities. 

 

 

 

 
Figure 2 The Gini coefficient of construction industry in Sichuan province from 2004 to 2014 

Conclusion 

The study selected two basic indicators (i.e., the annual construction industry output and labor 

productivity) of 21 cities in Sichuan province from 2004 to 2014 to reveal the development status of 

construction industry in Sichuan province through the analysis of the absolute difference and 

difference coefficient and Gini coefficient. The results show that the absolute difference and 

difference coefficient of construction industry and labor productivity in Sichuan province was 

increasing year by year, but the growth trend has slowed down in recent years. The overall 

development of the construction industry in Sichuan province is in the stage of the growth 

convergence and difference maintenance in the Williamson converse-U curve. The study indicates 
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the overall development of construction industry is not balance. In Sichuan province, the different 

policies and measures for 21 cities should be proposed according to the features of region and 

nationality to promote the development of construction industry. 
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