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Abstract 
Based on Stationarity Test, Co-integration Test and Granger Causal Relation Test of data 
of foreign investment in Shanghai from 2000 to 2021, it is concluded that foreign direct 
investment in Shanghai has a certain promoting effect on the change of industrial 
structure, and  the effect has long-term stability. FDI has different impacts on the three 
major industrial structures in Shanghai, with the greatest impact on the tertiary industry. 
Moreover, FDI has a single causal relationship with the change of industrial structure in 
Shanghai, that is, FDI will cause the change of industrial structure, but the change of 
industrial structure will not directly cause the change of FDI. On this basis, we put 
forward policy suggestions for FDI to promote the optimization of industrial structure in 
Shanghai. 
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1. Introduction 

FDI plays a very important role and significance for industrial upgrading and industrial 
structure optimization in a region. Shanghai is in the leading position in the domestic economic 
development level and is the main region to attract foreign direct investment in China. However,  
due to the impact of the global COVID-19 pandemic, the world ' s economic growth slowed, 
coupled with trade frictions, exports blocked, China put forward the economic cycle to stabilize 
the healthy development of the domestic economy. Under the background of dual 
transformation of international and domestic forms, whether foreign direct investment can 
bring positive effects on China 's economic development, whether it can promote the upgrading 
and optimization of China 's industrial structure, and whether the industrial structure effect has 
long-term stability are worthy of further discussion and demonstration. Based on the data of 
foreign direct investment in Shanghai from 2000 to 2021, this paper empirically analyzes the 
impact of FDI on the industrial structure of Shanghai and verifies the long-term stability of FDI, 
discuss the industrial structure effect brought by foreign direct investment under the new 
international situation, and then provide relevant reference for how to better guide FDI in 
Shanghai. 
The innovations of this paper are as follows :  ( 1 ) Reliable latest data sources. Most of FDI 
research on industrial structure upgrading was to 2015, but the situation at home and abroad 
has changed. The previous studies have certain limitations, and the research in this area needs 
the latest data to support. ( 2 ) Strong targeting. Most scholars use provincial panel data to study 
the upgrading of industrial structure, there are few studies specifically for Shanghai, and the 
data is not universal. Shanghai ' s industrial structure is special, and targeted analysis is 
particularly important. A separate analysis of Shanghai can make up for the shortcomings of 
existing research, and establish a reasonable theoretical basis for Shanghai to better guide FDI 
in the future. 
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2. Current Situations of Foreign Direct Investment and Industrial 
Structure in Shanghai 

2.1. Current Situations of Foreign Direct Investment in Shanghai 
From the perspective of overall utilization, Shanghai ' s utilization of FDI is in good condition 
and keeps steady growth. In 2021, China 's foreign direct investment enterprises reached 
47643, including 6708 in Shanghai, accounting for 14.1 % of the total ; in 2021, China ' s actual 
utilization of foreign direct investment amounted to $ 173.5 billion, an increase of 20.2 % over 
the previous year. Shanghai ' s actual utilization of foreign direct investment amounted to 
$ 22.551 billion, accounting for 13.0 % of the total amount of the country, an increase of 11.5 % 
over the same period last year.  
From the distribution of investment industry, the relative number and absolute number of 
foreign investment in the primary industry are far less than the second and third industries, so 
only listed the investment in the second and third industries. Thus, for a long time, the role of 
structural upgrading is limited, the role of foreign investment in the upgrading of industrial 
structure is mainly reflected in the secondary industry and the tertiary industry, and in the 
secondary industry, mainly in the industrial field. 
 

Table 1. Distribution of FDI industry in Shanghai from 2017 to 2021 

Index 2017 2018 2019 2020 2021 

Number of foreign direct investment enterprises 3950 5597 6800 5751 6708 

By industry      

secondary industry 99 167 188 131 167 

# industry 70 137 121 66 81 

tertiary industry 3848 5422 6604 5600 6530 

Foreign direct investment 
( billions of dollars ) 

170.08 173 190.48 202.33 225.51 

By industry      

secondary industry 17.56 75.22 23.05 11.08 10.18 

# industry 16.93 74.33 20.03 10.94 9.86 

tertiary industry 383.96 393.76 479.39 191.12 215.30 

2.2. Current Situations of Industrial Structure in Shanghai 
From the analysis of the overall situation of the three major industries and GDP in Shanghai, 
Shanghai ' s industrial structure presents the pattern of "the tertiary industry is the main and 
the secondary industry is the auxiliary". Specifically, Shanghai ' s GDP reached 38700.58 billion 
yuan in 2020, of which the added value of the primary industry was 103.57 billion yuan, 
accounting for 0.3 % ; the second industry added 102.8947 billion yuan, accounting for 26.6 % ; 
the third industry added 28307.54 billion yuan, accounting for 73.1 %. In 2021, Shanghai ' s 
GDP reached 432.14.85 billion yuan, of which the first industry added 99.97 billion yuan, 
accounting for 0.23 %, the second industry added 1144.932 billion yuan, accounting for 
26.49 %, the third industry added 3166.556 billion yuan, accounting for 73.27 %.  
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From 2012 to 2021, the proportion of added value of tertiary industry in GDP in Shanghai 
increased from 60.5 % to 73.3 %. The proportion of the added value of the secondary industry 
in GDP decreased from 38.9 % to 26.5 %. Overall, the contribution of the tertiary industry to 
GDP is still increasing. 

3. An Empirical Study on the Impact of FDI on Shanghai's Industrial 
Structure 

3.1. Data Description and Model Building 
The empirical analysis of this paper selects the total foreign direct investment ( FDI ) in 
Shanghai from 2000 to 2021 as the explanatory variable, and the proportion of the added value 
of the secondary industry and the tertiary industry in the GDP of the year ( LSi ) as the explained 
variable. In order to better measure the effect of FDI on the industrial structure, we integrate 
other factors and assume that their effects are fixed. Under the premise of ensuring the 
characteristics of data, we take the logarithm to reduce the measurement error caused by 
heteroscedasticity. 
 

LnLS1=α1+β1LnFDI+μ1 
LnLS2=α2+β2LnFDI+μ2 

 
Among them, FDI is the total annual foreign direct investment, and LSi is the proportion of i th 
industry added value in GDP of the year (i=2,3). 

3.2. Stability Test 
In the regression analysis, only the stationary time series can be directly regressed. If the data 
are not stationary, there will be a “ pseudo-regression ” phenomenon. Therefore, the 
stationarity of time series data is first tested. Then use Eviews10 for ADF unit root test: 
 

Table 2. ADF test results of data 
Variable ADF 1%CV 5%CV 10%CV Stability 

LnLS2 -2.7489 -4.6679 -3.7332 -3.3103 F 
DLnLS2 -3.6469 -4.8000 -3.7911 -3.3422 T* 
LnLS3 -2.3052 -4.6679 -3.7332 -3.3103 F 

DLnLS3 -4.2071 -4.7284 -3.7597 -3.3250 T** 
LnFDI -1.2277 -4.6679 -3.7332 -3.3103 F 

DLnFDI -3.7277 -4.4983 -3.6584 -3.2690 T** 

Note: The test includes constant term, trend term and optimal lag term; CV represents critical 
value; D indicates the first-order difference; *, * *, * * * respectively indicate that the original 
hypothesis is rejected at the level of 10 %, 5 % and 1 %. 
 
It can be concluded from Table 2 that variables LnLS2、LnLS3 and LnFDI are non-stationary 
sequences. But their first-order difference sequences are stationary sequences, that is, 
LnLS2、LnLS3 and LnFDI are first-order monointegral sequences. 

3.3. Co-integration Test 
In this paper, the Engle-Granger test of two variables is used. Because LnLS2, LnLS3 and LnFDI 
are first-order monolithic sequences, if LnLSi and LnFDI are ( 1, 1 ) order co-integrated, it can 
indicate that their logarithmic sequences have a long-term stable proportional relationship. 
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Table 3. Co-integration Test 

Variable ADF 1%CV 5%CV 10%CV Co-integration 

LnLS2, LnFDI -2.7417 -4.4679 -3.6450 -3.2615 F 
LnLS3, LnFDI -4.4793 -4.5716 -3.6908 -3.2869 T** 

Note : The constant term and trend term are not included in the test, and the lag term is 
automatically selected by the software. ei is the regression residual ; CV represents the critical 
value ; *, * *, * * * respectively means that the original hypothesis is rejected at the level of 10%, 
5%, 1%. 
 
It can be concluded from Table 3 that e2 is non-stationary and e3 is stationary at the level of 5 % 
dominance. Therefore, there is no cointegration relationship between LnLS2 and LnFDI, while 
there is cointegration relationship between LnLS3 and LnFDI.  
The cointegration equations are as follows: 
 

LnLS3=0.207790LnFDI+3.125506 (R2=0.831487) 
 
There is a long-term equilibrium relationship between foreign direct investment and the 
proportion of added value of tertiary industry to GDP in Shanghai, and for each unit of FDI ($100 
million), the proportion of the added value of the tertiary industry in GDP will increase by 0.21 
percentage points. 

3.4. Granger Causal Relation Test 
Table 4. Granger Causal Relation Test 

Null hypothesis Lag period F- statistics P value Conclusion 
LnLS2 does not Granger Cause LnFDI 2 0.44173 0.7274 Accept 
LnFDI does not Granger Cause LnLS2 2 4.90949 0.0188 Refuse 
LnLS2 does not Granger Cause LnFDI 3 0.34061 0.8440 Accept 
LnFDI does not Granger Cause LnLS2 3 2.22665 0.1465 Accept 
LnLS3 does not Granger Cause LnFDI 1 0.66210 0.4265 Accept 
LnFDI does not Granger Cause LnLS3 1 6.11807 0.0236 Refuse 
LnLS3 does not Granger Cause LnFDI 2 0.09642 0.9086 Accept 
LnFDI does not Granger Cause LnLS3 2 5.77013 0.0138 Refuse 

Note : The second industry has a long construction period after investment, and the set lag 
period is 2 to 3 years. The third industry has a short construction period after investment, and 
the set lag period is 1 to 2 years. 
 
At the level of 5 % dominance : 
LnFDI and LnLS2 : When the lag period is 2, LnFDI is the Granger cause of LnLS2, and LnLS2 is 
not the Granger cause of LnFDI. Therefore, there is a single causal relationship between foreign 
direct investment and the proportion of the added value of the secondary industry in GDP.  
LnFDI and LnLS3 : When the lag period is 1 and 2, LnFDI is the Granger cause of LnLS3, and 
LnLS3 is not the Granger cause of LnFDI. Therefore, there is a single causal relationship 
between foreign direct investment and the proportion of added value of tertiary industry in 
GDP. 
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4. Conclusion and Suggestion 

4.1. Conclusion 
1) According to the result of cointegration test, FDI in Shanghai has industrial structure effect， 
and the effect has long-term stability.  
2) According to Granger Causal Relation Test, Shanghai foreign direct investment is the cause 
of the change of industrial structure, FDI on Shanghai ' s second and third industry added value 
share of GDP have a single causal relationship, but the change of industrial structure will not 
cause the change of foreign direct investment.  
3) The impact of FDI on the three major industries in Shanghai is different. FDI has the greatest 
impact on the tertiary industry. With the increase of FDI, the proportion of the tertiary industry 
to GDP shows a relatively stable upward trend. 

4.2. Suggestion 
1) Positive support for foreign investment in the primary and secondary industries, maintain a 
reasonable proportion of foreign direct investment in the three major industries. The 
proportion of the primary industry in Shanghai determines the lack of agriculture and 
responsiveness to emergencies. Therefore, guiding FDI to invest more in the primary and 
secondary industries have a positive effect on the upgrading of Shanghai 's industrial structure.  
2) Maintain and broaden the channels of FDI, improve and create a good environment for 
foreign investment, establish and improve the legal system, improve transparency, 
standardization and completeness, guide FDI to invest more in incentive projects. 
3) Focusing on quality and improving the efficiency of FDI. Only by establishing a reasonable 
FDI guidance mechanism and improving the utilization efficiency can it play a positive effect. At 
the same time, we should pay attention to internal innovation and enhance the internal driving 
force of economic sustainable development, rather than relying too much on foreign investment 
and ignoring the innovation capacity of independent technologies. 
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