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Abstract: The article studies the relationship between the construction and economic development, 
based on the construction indicators and economic indicators in Shenzhen from 1979 to 2018, 
through ADF test, Johansen test, and Granger test. The results of the study show that the 
relationship between Shenzhen's economy and the construction are both mutually reinforcing, while 
the degree of development of the construction industry can be It unilaterally affects the efficiency of 
the construction industry. Based on the above empirical research, the corresponding recommended 
countermeasures are proposed. 

1. Introduction 

The construction industry almost shares a long history with mankind, since mankind chose 
settlement as the main mode of survival, construction began to be closely related to people's daily 
life, at the same time, the construction in modern society to influence economic development, is an 
important part of the national economy, many scholars believe that the development of the 
construction to promote the rapid development of the economy, is one of the important pillars of 
economic development, but also the inevitable trend of historical development. [1] 

Although the view that the construction can drive economic growth is shared by many scholars, 
but the view lacks theoretical basis, this study explores the interaction between the construction and 
the regional economy through the analysis of relevant data. [2] 

The object selected for this study is Shenzhen. Since its establishment as a city in 1979, 
Shenzhen has undergone a transformation from a primary agricultural economy to a modern 
manufacturing industry, with the city's construction development also started from zero, so it is 
typical to analyse the city with value and significance. [3] At the same time, Shenzhen's level of 
economic development has always been in the leading position in the country, and after four 
decades of development, the gross regional product achieved 12334 times the increase. 

 
Figure 1. The Line Chart of 1979-2018 Shenzhen GDP 

In the process of urban development in Shenzhen, the demand for public facilities, housing, etc. 
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continues to increase, leading to the development of upstream and downstream industries such as 
construction materials, labour, etc. This phenomenon has led to an increase in investment in the 
construction year after year. [4] 

As shown in the figure, after 40 years of development in Shenzhen, the production value of the 
construction has increased 4,251 times, while the ratio of output value of construction to GDP has 
decreased from 20% to 5%, indicating that the construction industry is no longer a pillar industry in 
Shenzhen and can only contribute a limited share. 

 
Figure 2. The Line Chart of 1979-2018 Shenzhen Output Value of Construction 

 
Figure 3. The Line Chart of 1979-2018 Shenzhen Ratio of Output Value of Construction to GDP.  

At the same time, the ratio of floor space of buildings completes to floor space of buildings 
under construction in Shenzhen showed a downward trend, declining from a normal level of 5.5%. 
to a low level of 1.5 percent. 

The first reason is that China's construction industry used to have a large number of buildings 
that did not meet the requirements, and the Chinese Government has made many changes to the 
procedures and requirements for completion inspection, making the inspection standards much 
stricter. The second reason is that open developers are optimistic about the market, artificially 
controlling the pace of construction, reducing the supply of the market, hoping to sell at a high price 
in the future, to achieve low buy high sell, will maximize profits. The last reason is the limited land 
available for construction in Shenzhen, the land exchanged for construction in the past years of 
urban renewal is not enough for the land construction of the current year, there is a gap, unable to 
form a virtuous cycle, so that urban construction land will fall into a situation of less and less, so 
there are also factors of artificial control by the government. [5] 
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Figure 4. The Line Chart of 1979-2018 Shenzhen Ratio of floor space of buildings completes to 

floor space of buildings under construction 

2. Methodology 

In order to study the interaction between the construction and economic development in 
Shenzhen, this study selected the construction in Shenzhen and the ratio of floor space of buildings 
completes to floor space of buildings under construction within the construction as construction 
indicators, the former can describe the volume of the construction industry in Shenzhen, and the 
latter can describe the construction cycle and efficiency of the construction in Shenzhen, and the 
GDP  of Shenzhen as an economic indicator, which is analysed using the Granger causal analysis 
model. 

The time span of this study is from 1979 to 2018, and in order to reduce the impact of changes in 
the macroenvironment on the data, a logarithmic Processing transformation. Data are from the 
Shenzhen Statistical Yearbook for previous years.  

2.1. ADF Test 
In this paper, the ADF test is used to test the smoothness of the sequence, and the purpose of the 

unit root test is to avoid the presence of a unit root in the test sequence. Which can lead to Pseudo-
regression occurs. [6] 

Table 1. The result of ADF test 

Variable Inspection 
method t-Statistic Test critical values Prob.* Critical 

result 1% 5% 10% 

△Ln GDP (0, 0, p) -1.987578 -
2.628961 

-
1.950117 

-
1.611339 0.0461 smooth 

△Ln RFF (0, 0, p) -6.902784 -
2.627238 

-
1.949856 

-
1.611469 0.0000 smooth 

△Ln OVC (0, 0, p) -2.414161 -
2.627238 

-
1.949856 

-
1.949856 0.0171 smooth 

During the test, all three indicators were consistent with being all smooth only if they were first-
order differential. The results show that the first-order difference series of Ln GDP, Ln RFF and Ln 
OVC are all smooth series at the 5% level of significance while obeying the same order single 
integer, which meets the requirements of the next test. 

2.2. Johansen Test 
The purpose of the cointegration test is to test whether there is a long-run cointegration 
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relationship for a set of time series, while the Johansen test can find more than two cointegration 
vectors, the idea being to use maximum likelihood estimation to test for cointegration relationships 
between multiple variables. [7] 

Table 2. The result of Johansen test 

Hypothesized No. of 
CE(s) Eigenvalue Trace 

Statistic 

0.05 
Critical 
Value 

Prob.** 
Number of 

cointegrating eqn(s) 
at the 0.05 level 

None * 0.648871 62.76780 29.79707 0.0000 
3 At most 1 * 0.414300 24.04349 15.49471 0.0020 

At most 2 * 0.108523 4.250404 3.841466 0.0392 
The results show that Ln GDP, Ln RFF and Ln OVC are three cointegrating relationships at the 

5% significance level for the existence of a sequence there is a long-term cointegration relationship 
between the three indicators, which meets the requirements for the next test. 

2.3. Granger Test 
The Granger test can test the statistical order of time between variables and is used to analyse 

Granger between economic variables causality. [8] 
Table 3. The result of Granger test 

Null hypothesis Obs Lags F value P value Test result 
LN OVC does not Granger Cause 

LN RFF 38 2 
2.67410 0.0839 Reject the null hypothesis 

LN RFF does not Granger Cause LN 
OVC 0.25513 0.7763 Accept the null hypothesis 

LN GDP does not Granger Cause 
LN RFF 38 2 

1.07283 0.3537 Accept the null hypothesis 

LN RFF does not Granger Cause LN 
GDP 0.44959 0.6417 Accept the null hypothesis 

LN GDP does not Granger Cause 
LN OVC 38 2 

6.26721 0.0049 Reject the null hypothesis 

LN OVC does not Granger Cause 
LN GDP 3.19046 0.0541 Reject the null hypothesis 

Due to the large degrees of freedom in Granger's causality test regarding the choice of order, 
tests of order 1-7 were analysed separately during the testing process the results were selected to 
tend to be second order in the stable order. [9] 

On the surface of the results, at the 10% significance level [10], Ln OVC is the Granger cause of 
Ln RFF, while Ln RFF is not the Granger reason for Ln OVC shows that Ln OVC has predictive 
power for Ln RFF, while Ln RFF has no predictive power for Ln OVC Ability. At the same time, 
Ln RFF and Ln GDP do not have the ability to predict each other's predictions for the reason that 
Ln RFF and Ln GDP is not Granger. Finally, Ln OVC and Ln GDP are each other's Granger 
reasons, and Ln OVC and Ln GDP have predictive power over each other. 

3. Conclusion 

The empirical results showed that GDP and output value of  construction of Shenzhen, the ratio 
of floor space of buildings completes to floor space of buildings under construction has a long-term 
equilibrium relationship, while analysing the results of the Granger test from an economic point of 
view, GDP and output value of production of  construction have a good interaction with each other, 
promote each other, forming a certain cycle, with the development of the economy, capital 
accumulation gradually increase, can promote the continued development of the construction. 

At the same time, although the ratio of output value of construction to GDP shows a declining 
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trend with the development of time, the relationship remains stable. 
On the other hand, there is no good relationship between GDP and the ratio of floor space of 

buildings completes to floor space of buildings under construction. The ratio of floor space of 
buildings completes to floor space of buildings under construction have been declining over time. 
With market seller delays, government intervention, and a shortage of urban construction land, 
suggesting that in the future, the construction will have a significant impact on the economy. The 
driving capacity of the construction will inevitably be affected by a number of factors, and only by 
keeping the level of development of the construction in line with the level of economic 
development can the construction be able to drive the economy. It is conducive to maintaining the 
virtuous circle of mutual reinforcement between the development of the construction and economic 
development. 

In addition, the output value of construction in Shenzhen has a promotional effect on the ratio of 
floor space of buildings completes to floor space of buildings under construction in the construction, 
while the ratio of floor space of buildings completes to floor space of buildings under construction 
in the construction lacks a promotional effect on the output value of the construction, indicating that 
for the construction, it is necessary to speed up the transformation and upgrading, from resource 
investment to technology investment, from exogenous economic development to endogenous form 
of economic development, and take an innovation-driven development approach, so as to speed up 
the construction cycle and efficiency of the building, which is also the key to the healthy 
development of the construction industry. 
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