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Abstract 
Based on the data of 13 prefecture-level cities in Anhui Province from 2001 to 2020, the 
smart city pilot was used as a quasi-natural experiment to test the impact of smart city 
construction on the urban economic development for Anhui Province using the double-
difference method. The study found that the construction of smart cities has significantly 
improved the economic development of Anhui cities. For the control variables, the 
contribution of fixed-asset investment to economic growth diminishes. Population 
density contributes to the economic development of cities. the degree of openness to the 
outside world increases the core competitiveness of cities. The level of financial 
development and transportation accessibility have inhibitory and promotional effects 
on urban economic development, respectively, but neither is significant. 
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1. Introduction 

The growth of China's economy has always been inseparable from the development of cities, 
and the development of cities and economic progress have been inseparable as a whole. 
However, the current development of the city has also reached its bottleneck. There is a need 
to apply some lubricant to the solidified urban economy, to maintain the vitality of the city's 
economic development while balancing sustainable development strategies and always 
addressing potential challenges. With the development of the digital economy, continuous 
innovation in information and communication technology, and accelerated urbanization, a new 
model of urban governance has been coming. 
At present, China's economic growth has slowed significantly. The original rough Economy 
development approach is out of place. Our government decided to cater to the development of 
science and technology to open a national smart city pilot to explore the way for the 
development of smart cities in China and provide a characteristic model for the development 
of our economy. Among them are designing programs and creating pilots on the concepts of 
low carbon, ecology, intensification, and wisdom, making integrated use of China's existing 
advanced information technology and infrastructure construction, etc., integrating resources, 
coordinating planning to enhance the city's intelligent services and intelligent management, 
and promoting innovation and development of related industries. 
As an emerging model for current urban development, smart cities put forward requirements 
and goals for China's urban development as it also provides emerging momentum for urban 
economic growth. In the past decade of development, the practice has shown that the pilot 
construction of smart cities is of great significance to the development of an urban economy. 
However, up to now, the research on the relationship between smart city construction and 
urban economic development is still in the theoretical stage, and there is a lack of quantitative 
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studies such as policy effect evaluation. Therefore, it is of great realistic significance to 
empirically assess the policy effects of smart city pilot construction as a quasi-natural 
experiment. 

2. Literature Review 

In the past 10 years, with the rapid development of industrialization and urbanization, the 
ensuing discussion on smart city construction has been increasing. The academic research 
involving smart cities mainly includes two aspects: the definition of the connotation of smart 
cities and the assessment of the policy effects of smart city construction. 
The academic community holds different opinions on the understanding of smart cities. S. T. 
Zhang et al.[1] (2013) argue that information technology continues to develop to promote 
urbanization, in the direction of e-city, digital city, intellectual city and smart city, in that order. 
According to D. C. Shi et al.[2] (2018), smart cities mainly apply information and communication 
technologies such as the Internet of Things, the Internet, and artificial intelligence to various 
fields such as enterprise production, government governance, and residents' lives, integrate 
social resources and production factors, bring together different industries, and improve 
knowledge spillover and technology exchange between industries. Through a study of the 
literature on smart cities in the past 10 years, R. X. Fu[3] (2019) argues that smart cities are the 
integration of innovative management concepts and sustainable development strategies, 
leading to the construction of new cities that can use resources efficiently, are ecologically 
livable, and are sustainable. In conclusion, although there is no clear definition of smart cities 
in the current academic community, this paper argues that smart cities are a process of urban 
development and evolution, which is essentially the use of modern technology to create a new 
urban pattern and promote high-quality urban economic development. 
The main research method used in academia to assess the policy effects of smart city 
construction is the double difference method. Using data from 282 prefecture-level cities in 
China and using the DID model, P. Fu et al.[4] (2019) found that smart city construction can 
promote regional innovation development, and this effect has a high correlation with regional 
human capital, administrative rank, and locational differentiation. Using a sample of 212 
prefecture-level cities and applying the DID model, J. Zhang et al.[5] (2020) found that smart 
city construction can improve regional green efficiency, and that there was regional 
heterogeneity in this green efficiency. C. J. Zhao et al.[6] (2020) assessed the impact of smart 
city construction policies on the quality of urban development based on a multi-period DID 
approach and found that smart city policies have a significant impact on the quality of urban 
development. Accordingly, this paper investigates the impact of smart city construction on the 
high-quality development of the urban economy in Anhui Province through the double-
difference method, to provide theoretical reference for the construction of smart cities. 

3. Theoretical Framework 

At a time when the economy is highly open, the advantages shown by smart cities empowering 
economic development are undoubtedly huge. Smart cities use developed information 
technology such as artificial intelligence, the Internet of Things, and the Internet, with digital 
technology as the basic guarantee, to organically integrate all aspects of the urban system, 
reshape the kinetic structure and efficiency of urban economic development, and thus 
contribute to high-quality urban economic development. 
First, smart cities boost urban economic development through resource allocation effects. The 
process of smart city construction has given birth to a new industry of digital development and 
promoted the intermingling of information and interconnection of emerging digital platforms 
such as the Internet and the Internet of Things. It offers a solution for companies to fully grasp 
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market information and solve problems such as resource mismatch. Second, the construction 
of smart cities has a significant innovation effect. The construction of smart cities cannot be 
built without the support of the information technology industry, which also promotes the 
intelligence of urban management and operation, which is conducive to the long-term 
development of cities, and also cultivates new economic growth momentum. Third, smart city 
construction improves government openness in such areas as government management and 
organization and coordination through technologies such as big data and cloud computing to 
avoid problems such as power-seeking and other problems that impede the free flow of 
innovation factors and resources. 

4. Study Design 

4.1. Model Setting 
Smart cities apply the new generation of information technology to all walks of life and are of 
great importance to new urbanization and urban construction. This paper evaluates the impact 
of smart city construction on urban economic development through a double difference model 
(DID) based on the first batch of pilot smart cities in Anhui Province announced by the Ministry 
of Housing and Construction in 2012. This paper considers the smart city pilot as a "quasi-
natural experiment", and defines the smart cities in Anhui Province released in 2012 as the 
experimental group and the non-pilot cities as the control group. Regarding Y. Wang and J. J. 
Zhou[7] (2021), the following double difference model is constructed. 
 

 

 

By replacing the cross term  with , the equation is transformed into. 

 

 

 

where  and  are individual and time, respectively,  and  are individual and time fixed 

effects,  is a time perturbation term, and  is a control variable.  is the explanatory 
variable, denoted by the real GDP of the city, a is the explanatory variable, expressed as the real 
GDP of the city, representing the economic development level of city  in year .  is the 

policy interaction term and takes the value of 0 or 1. When city  determines to establish a 

smart city in year , =1 in its determined year  and subsequent years, and 0 otherwise. 
With reference to the existing literature, this paper selects the level of fixed asset investment, 
population density, openness to the outside world, level of financial development and 
accessibility as control variables. The level of investment in fixed assets is expressed as a share 
of GDP. Population density is expressed as the ratio of year-end resident population to urban 
area. The degree of openness to the outside world is expressed as the ratio of total exports and 
imports to GDP. The level of financial development is expressed as the ratio of the loan balance 
of financial institutions to GDP at the end of the year. Transportation accessibility is expressed 
as the number of goods transported per square kilometer of road. 
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4.2. Data Sources and Descriptive Statistics 
The data in this paper are from the China Statistical Yearbook and the China Urban Statistical 
Yearbook for 2001-2020. In this paper, the cities that have been adjusted by administrative 
divisions are deleted, 13 pilot and control cities of the first batch of smart cities in Anhui 
Province are retained, and the missing data are interpolated by taking the average value. Finally, 
the balanced panel data are obtained. The basic statistical results for each variable are as 
follows.  
 

Table 1. Descriptive statistics of variables 
Variable  Obs  Mean  Std  Min  Max 
 lnGDP 240 6.4271 1.0088 4.1257 9.2149 
 lnIFA 240 -0.3312 0.4856 -1.7810 0.6163 
 lnPD 240 5.9918 0.8337 3.6807 7.1242 
 lnTV 240 -2.4748 0.9677 -4.6776 -0.3503 

 lnFLB 240 -0.1469 0.3164 -1.1340 0.7317 
 lnRFV 240 -0.1735 1.1934 -3.8381 1.8966 

5. Empirical Analysis 

5.1. Common Trend Hypothesis Testing 
The common trend assumption is a prerequisite to be satisfied by the double difference method 
that. Therefore, the urban economic development levels of the experimental and control groups 
need to have the same trend of change before the start of the smart city pilot to observe the 
differences between the two groups after the implementation of the smart city pilot. 
Accordingly, parallel trend plots are drawn in this paper as a way to test the suitability of using 
the double-difference method. Figure 1 shows that there is a clear trend in the level of economic 
development of the cities in the experimental and control groups before the smart city pilot list 
was awarded in 2012. The parallel trend is no longer obvious after 2012, and the gap is 
gradually widening, which indicates that the change in the economic development level gap of 
Anhui cities is indeed caused by the construction of smart cities. 
 

 
Figure 1. Parallel trend chart 
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5.2. Baseline Return 
The rejection of the original hypothesis was determined by the Hausman test prior to the 
baseline regression, so this paper chose a two-way fixed effects model for double-differencing 
to examine the impact of smart city pilots on urban economic development. From the 
regression results in Table 2, the regression coefficient in column (1) is 0.0811 and significant 
at the 5% level when no control variables are included. And in the process of increasing five 
control variables one by one, including the level of fixed asset investment, population density, 
degree of openness to the outside world, level of financial development, and traffic accessibility, 
the coefficient of the smart city pilot term changed from 0.0670 to 0.0703, which remained 
significant. And the coefficients of the core explanatory variables after adding the control 
variables are close in magnitude to the coefficients of the univariate analysis, indicating that the 
regression results are strongly robust. At the same time, in terms of the statistical significance 
of the regression results, the economic development level of the pilot cities of smart cities 
increased by 7.23%, on average, compared to the cities that were not included in the 
construction of smart cities. This indicates a significant positive correlation between smart city 
construction and urban economic development, i.e., smart city construction promotes the 
development of the urban economy. 
 

Table 2. Baseline regression 
Variables (1) (2) (3) (4) (5) 
did 0.0811** 0.0670* 0.0318 0.0769** 0.0723** 
 (2.18) (1.91) (0.97) (2.48) (2.28) 
lnIFA  -0.2592*** -0.2657*** -0.2576*** -0.2512*** 
  (-5.50) (-6.11) (-6.44) (-6.12) 
lnPD   0.3165*** 0.1731*** 0.1721*** 
   (6.05) (3.25) (3.23) 
lnTV    -0.1581*** -0.1529*** 
    (-6.26) (-5.81) 
lnFLB     -0.0399 
     (-0.70) 
lnRFV     0.0251 
     (1.15) 
_cons 6.4028*** 6.3211*** 4.4330*** 4.8905*** 4.9068*** 
 (451.20) (317.44) (14.19) (16.52) (16.50) 
Time Effect YES YES YES YES YES 
Individual effects YES YES YES YES YES 
N 240 240 240 240 240 

Note: *, **, ***, indicate passing the 10%, 5%, and 1% significance tests, respectively. 
 
From the control variables, the regression coefficient of the level of fixed asset investment is 
significantly negative at the 1% level, which may be due to the weakened role of fixed asset 
investment in promoting economic growth in the new development stage and the problems of 
ineffective investment and resource mismatch brought about by excessive fixed asset 
investment; the regression coefficient of population density is significantly positive at the 1% 
level, which may be due to the increase in labor supply brought about by the increase in 
population density, which has a boosting effect on The regression coefficient of population 
density is significantly positive at the 1% level, which may be due to the increase in labor supply 
brought about by the increase in population density, which has a boosting effect on the 
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economic development of the city; the regression coefficient of openness to the outside world 
is significantly positive at the 1% level, which indicates that foreign investment in the city has 
brought in a large amount of capital, technology and talents, which has improved the core 
competitiveness of the city and created a good external environment for economic 
development; the regression coefficients of financial development level and transportation 
accessibility are negative and positive respectively, and neither of them is significant. 

6. Robustness Tests 

6.1. Placebo Test 
Undeniably, the promulgation of the pilot list of smart cities and the exploration of the 
construction of smart cities in each prefecture-level city in Anhui Province may be accompanied 
by some non-measurable factors leading to the widening of the gap between the cities' 
economic development levels. To confirm that the widening of the urban economic growth gap 
is indeed caused by smart city construction, a placebo test is conducted for this. This paper 
draws on the study of R. M. Liu et al.[8] (2020) and uses randomly generated experimental 
groups for counterfactual testing. Here, 13 cities from 2001 were retained and 8 cities were 
randomly selected as the experimental group, and the above operation was repeated 400 times 
to extract the placebo outcome coefficients to plot the results (shown in Figure 2). By observing 
Figure 2, it can be seen that only very few regressions have p-values greater than the p-values 
of the true regression coefficients in Table 2, which indicates that smart city construction has a 
relatively robust effect on urban economic development and does promote urban economic 
development. 
 

 
Figure 2. Placebo results 
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of the smart city pilot remain positive at the 5% significant level after the tailing process, and 
the magnitude of their regression coefficient values is similar to the baseline regression results, 
verifying the robustness of the previous regression results and conclusions. 

6.3. All Explanatory Variables Lagged by One Period 
Given that the construction of smart cities may have a time lag effect and does not immediately 
have an impact on the widening of the urban economic development gap. This paper draws on 
Q. Li[10] (2021) and H. Zhang et al.[11] (2019) to re-run the DID differencing with all 
explanatory variables lagged by one period to mitigate the endogeneity problem. The results 
are shown in column (2) in Table 3. From the results, it can be seen that the regression 
coefficient of the smart city pilot is 0.0755 and it passes the 5% significant level test, which 
indicates that the smart city construction has a significant promotion effect on urban economic 
development and verifies the previous conclusion. 
 

Table 3. Robustness tests 
Variables (1) (2) 

did 0.0668** 0.0755** 

 (2.07) (2.16) 

lnIFA -0.2424*** -0.1823*** 

 (-5.73) (-3.92) 

lnPD 0.1781*** 0.1099* 

 (3.35) (1.87) 

lnTV -0.1449*** -0.1222*** 

 (-5.51) (-4.31) 

lnFLB -0.0201 0.0321 

 (-0.35) (0.52) 

lnRFV 0.0234 0.0239 

 (1.07) (1.00) 

_cons 4.9014*** 5.4639*** 

 (16.52) (16.70) 

Time Effect YES YES 

Individual effects YES YES 

Note: *, **, ***, indicate passing the 10%, 5%, and 1% significance tests, respectively. 

7. Conclusions and Recommendations 

7.1. Research Findings 
Based on the panel data of 13 prefecture-level cities in Anhui Province from 2001 to 2020, this 
paper uses a double difference model to assess the impact of smart city construction on urban 
economic development in Anhui Province, using the prefecture-level cities with smart city 
pilots as the experimental group and the cities without smart city pilots as the control group. 
The results of the study show that (1) there is a significant promotion effect of smart city 
construction on urban economic development in Anhui Province during the sample period. (2) 
For the control variables, the role of fixed asset investment in promoting economic growth is 
weakened in the new development stage, and too much-fixed asset investment brings problems 
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such as ineffective investment and resource misallocation. Population density plays a boosting 
role in the economic development of cities; the degree of openness to the outside world 
improves the core competitiveness of cities and creates a favorable external environment for 
economic development; the regression coefficients of financial development level and 
transportation accessibility are negative and positive, respectively, and neither of them is 
significant. 

7.2. Suggestions for Countermeasures 
Based on the findings of this paper, corresponding suggestions and countermeasures are 
proposed to promote the high-quality development of urban economy. First, improve the policy 
system of smart city construction, vigorously develop smart city construction, promote the 
process of smart city construction through relevant policies, and then promote the high-quality 
development of an urban economy. Second, the government should reduce ineffective 
investment and resource mismatch and promote precise matching of resources and effective 
investment. Third, the level of openness to the outside world should be improved, and foreign 
investment and high-end technology-based talents should be actively introduced to inject new 
vitality into the city's economy. 
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