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EXPLORING THE IMPACT OF STREET RENOVATION ON 
THE SURROUNDING STORE ECONOMY：A CASE STUDY OF  
IN TIANHOUGONG AREA 

HAIYANG ZEHNG; JIE HAN 

ABSTRACT 
Based on the research on the urban renewal project of Tianhougong in Quanzhou in 2017, Tianhou 
Road Reconstruction (prohibition of motor vehicle traffic), this paper deeply analyzes the business 
operation status of the project through field research, network open source data and spatial syntax 
model. The impact of the comprehensive evaluation of the impact of the street transformation of 
humanistic thinking on the surrounding urban space. Through this study, it is found that the imbalance 
of operating efficiency between different street segments and formats in the region after the motor 
vehicle traffic is blocked, and the spatial imbalance can be found based on the comparative analysis of 
the current flow and the traffic before the transformation. The law behind it provides a reasonable and 
effective predictive tool for the economic benefits of future street renovation. The economic impact of 
the store outside the street and the street will enable the two to share the benefits brought by the street 
renovation. This kind of street reconstruction is fair and has more social and social value.  

KEYWORDS 

Street reconstruction; store efficiency; space syntax; sharing economy 

1. RESEARCH BACKGROUND

The street is the most basic public product of the city. It is the public activity place with the closest 
relationship among urban residents. It is also an important space carrier for urban history and culture [1]. 
With the continuous development of China's urban construction and green economy, after meeting the 
basic needs of production and life, people's quality requirements for urban public space are getting 
higher and higher, and as the space for people's main outdoor activities - street, nature It is an important 
part of improving the quality of space, and systematically constructing a sound street space will help 
improve the public space of the city, increase the emotional exchange of citizens, foster local culture, 
and promote the healthy development of the city [2]. The famous American urban planner Jane Jacobs 
once mentioned in his book "The Death and Life of American Big Cities" that when we think of a city, 
the first thing that appears in the mind is the street, and the street is full of angry cities. There is anger, 
the city is dull and the city is dull. [3]. It can be seen that the streets play a vital role in urban space. In 
order to improve the quality of urban space, all parts of the country are actively carrying out the 
renovation and renovation of street space. However, the transformation of these street spaces lacks a 
unified evaluation standard. "Whether improving the experience of urban space, the ability to balance 

the impact on the surrounding stores" is the key issue discussed in 
this paper.  

The research in this paper focuses on Quanzhou City, Fujian 
Province. Quanzhou is an ancient historical and cultural city. It 
used to be the starting point of the ancient Maritime Silk Road. 
Therefore, it has formed a commercial gathering area very early. 
Until today, the business is still prosperous. Quanzhou’s economic 
total ranks 23rd in the country. The first place in Fujian Province. 

Figure 1 Tianhou Road Location 
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In recent years, while achieving rapid growth in economic aggregates, the Quanzhou government has 
also carried out many explorations in improving people's quality of life. One of the more representative 
ones is the upgrade project of Tianhougong Square in 2017. In order to improve the travel experience 
of tourists and local residents, an artificial traffic control policy was implemented for Tianhou Road 
near Tianhou Temple (see Figure 1). Tianhou Road was originally a mixed race of people and vehicles, 
but for the pursuit of human-oriented high-quality streets, after the transformation, motor vehicles are 
prohibited from passing through this section. But the mandatory motor vehicle control strategy, while 
improving people's experience, can balance the impact on the surrounding business economy? The 
author hopes to explore the impact on the store economy in the surrounding areas by changing the 
traffic flow before and after the renovation of the site, online review data changes and field interview 
data. 

2. RESEARCH METHOD  

At this stage, there are many examples of street renovation in China [4][5][6][7], but the evaluation of the 
use of the street after renovation is mostly based on the spatial vibrancy of the street itself, and the 
evaluation of the spatial place [8], or The evaluation was based on the pedestrian perspective [9] [10] on 
the street. However, pedestrians are only short-lived users on the street, and the shop operators on the 
street are the long-term use of the street. An excellent street renovation is to improve the environmental 
quality, and more importantly, to consider the impact on the surrounding store economy. This paper 
mainly studies the impact of street renovation on the surrounding store economy, and provides 
reasonable and effective predictive tools for future economic benefits after street renovation.  

This study selects the Tianhougong area of Quanzhou as the research object, and uses the actual survey 
data, the network open data and the spatial syntax software model to simultaneously conduct 
quantitative analysis to explore the impact of the Tianhou Road transformation on the operation status 
of the surrounding stores; at the same time, the area is almost at the same time. The West Street, which 
carries out street renovation, compares and explores the impact of street renovations on store operations 
in different regions at the same time, aiming to provide reference for future street renovation.  

The main tool of this paper is space syntax. The space syntax was first proposed by Professor Bill 
Heller of the University of London. After more than 30 years of development, it has now formed a 
complete theoretical system, which quantitatively analyzes the spatial topology and function of urban 
space. The method of inter-relationship is widely used in the quantitative analysis of urban planning 
and architectural design [11]. Over the years, space syntax has accumulated a large number of empirical 
research results in the analysis of various road cross-section flow and spatial structure. In this study, the 
previous flow data will be reversed by the space syntax software based on the measured road cross-
section flow, and analyzed and compared.  

Figure 2 Research framework 

Figure 2 is the framework of this study. The research content is comprehensive field research, 
interviews and network open data to comprehensively explore the impact of road renovation on the 
operation of stores in the region. The data sources of this study include: 1. The author team conducted a 
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cross-sectional flow survey of 46 streets in the Tianhougong area of Quanzhou in August 2018, and 
established the axis model of the area through spatial syntax software, and reversed the street 
reconstruction based on regression analysis. Previous traffic data for the area; 2. Field interview records 
for store operators and the compilation and analysis of valid review data for the region on the public 
comment online. Compare the data of field research with the cross-sectional flow of the street before 
and after the software forecast, and explore the relationship between the change of traffic volume and 
type ratio and the change of store operation status.  

(1) Analysis of the flow before and after the transformation  

Figure 3 Quanzhou area line segment model 

First of all, the change of the cross-section flow of the 
road in the area is a direct manifestation before and after 
traffic control. Through the establishment of the entire 
line segment model of Quanzhou (see Figure 3), the 
space syntax software is used to predict the traffic flow 
before the transformation, and compared with the 
modified flow, to explore the flow changes. The author 
conducted a field study on the street area around 450 
meters near the Tianhou Palace, and divided the area into 
four parts (see Figure 4) - Tianhou Palace Square, 
Tianhougong North, Tianhou Palace West, Tian South of 
the harem, and evenly arrange six to seven points in each 
section, 8:00~9:00, 11:00~12:00, 14:00~15:00, 17:00 in 
the day. ~ 18:00 four time period to conduct research, get 
the cross-sectional flow data on each road. In this study, 

the flow of each road segment is divided 
into four types of data: pedestrian, 
bicycle, electric vehicle and automobile. 
The proportion of each flow is shown in 
Figure 5. . The slow traffic system, 
including pedestrians, bicycles and 
electric vehicles, is indicated by red; fast 
traffic (motor vehicles) is indicated by 
white, and it is found in Fig. 5 that the 
area is mainly slow-moving.  

Figure 4 Research partition 

Figure 5 Actual investigation of the cross-section flow ratio pie chart of 

each road 
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Chart 1 Standardized measured vehicle flow and decision coefficient chart of common parameters of each space syntax 

Standardize

d measured 

traffic flow 

1000 1500 2000 3000 5000 7500 10000 15000 

INT 0.193 0.417 0.455 0.614 0.626 0.553 0.548 0.548 

NACH 0.485 0.506 0.575 0.65 0.654 0.635 0.632 0.632 

NAIN 0.44 0.377 0.422 0.521 0.591 0.55 0.548 0.548 

LOG-

CHOICE 
0.422 0.505 0.572 0.653 0.65 0.63 0.63 0.63 

Figure 1 shows the determinant coefficient chart and the line graph of the standardized measured 
vehicle flow and the common parameters of each space syntax. It shows the correlation analysis 
between the standardized vehicle flow and the common spatial syntax parameters at different radii. The 
traffic flow and the 7500m radius of travel (NACH) have a high degree of fitness and stability, and the 
R2 value is 0.635. This regression equation can be used to reverse the traffic flow data before traffic 
control. 

The regression 
equation in Figure 6 is: 
y=3.96712x-2.46447, 
which can be used in 
the modified line 
segment model to 
deduct the traffic flow 
intensity and the 
proportion of various 
traffic flows on the 
street sections before 
traffic control in the 
area (see Figure 7). 
7From Figure 7, it can 
be observed that the 
traffic volume near the 
Tianhou Palace before 
the Tianhou Road 
control is also very low. 

Only the traffic on Zhongshan South Road on the west side of Tianhou Road is relatively high, but it 
only accounts for about 10% of the total flow. This research finds doubts about the practical 

Figure 6 Standardized measured vehicle flow and the coefficient of determination of the common parameters of each space 

syntax and the regression function of the R7500 

Figure 7 Road section flow pie chart before Tianhou Road Traffic Control 
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significance of the author's strategy of restricting the passage of cars. In addition, comparing the 
predicted traffic volume on the current road section with the predicted traffic volume before traffic 
control (see Figure 8), it can be seen intuitively that the impact of street renovation on traffic volume is 
limited to several sections near the Tianhou Palace. In addition to the significant decline in the traffic 
volume on the northwest side of Zhongshan South Road and Tianhou Road, several streets in the 
vicinity are affected by different degrees, but the traffic volume of most roads remains stable. By 
comparing the traffic volume before and after the street renovation, the author has a pre-judgment on 
the operation status of the shops around the road after the renovation. The shops on the northwest side 
of Zhongshan South Road and Tianhou Road are affected by the traffic flow. 

(2) Field interviews and public comment data  

In addition to using spatial syntax to show the changes in traffic volume before and after the renovation 
to estimate its impact on the surrounding business economy, this study also carried out the actual 
operation of 47 stores (about 30%-40% of the total number of stores in the region). Field interviews. 
Interview questions include: Whether the road section of Tianhou Road prohibits the economic benefits 
of the store after the passage of the car; the proportion of the increase or decrease in the economic 
income of the store; whether there is a corresponding tax or supply policy. Based on the interview 
information, we can get an intuitive and effective economic impact ratio. The author will quantify and 
compare the data of the survey. Figure 9 shows the location type (small icon) of each store to locate the 
store, and display the road with "-" and "+". After the transformation, the store owner reflects the 
decline of the operating status as “-”, and the increase or non-impact is “+”. The different transparency 
of “-” shows the degree of influence (based on the decline ratio mentioned by the owner) . Among them, 
store operators reported that there were 27 declines in the store economy in Chengdu, accounting for 
57.4% of the total interviews. 

Figure 8 Comparison of traffic volume in the Tianhougong area before and after the renovation 
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It can be analyzed from Figure 9 that the 
operation of the store is mainly increased 
after the renovation of Tianhougong 
Square, while the northwestern road shop 
economy of Zhongshan South Road and 
Tianhou Road is basically affected by 
different degrees, but the overall economic 
situation is declining. Among them, the 
road on the north side of Tianhou Road 
was the most seriously affected. The 
reason is that after the control of the east 
side of Tianhou Road, the road on the 
northwest side became a broken road, the 
vehicle could not pass through, and the car 
on the west side could not be reached, 
resulting in a decrease in traffic on the road. 
Analyze several streets with large changes 
in road section flow in Figure 7, including 
the west side of Tianhou Road 
(reconstruction part), the northeast side of 

Tianhou Road (unmodified part), the 
operation status of the shops on the four 

roads of Zhongshan Road and Jubao Street (see figure 10). In this study, the business status before the 
store is recorded as 1, the horizontal axis shows the shops on different roads, and the ordinate is the 
percentage of the current business situation and the previous business conditions. Since there is no store 
operator in the actual interview, the economy will rise after the road reconstruction, so the maximum 
ordinate is 100%. According to the interview data, the current economic situation of the store shows the 
current economic change ratio. According to the proportion of the store economy, the height of the 
histogram is indicated. The greater the economic decline, the lower the histogram, and vice versa. 

 
Figure 10 The economy after transformation on different roads and the previous ratio 

In addition, considering that the field research data is greatly influenced by the subjective sentiment of 
shop operators, some store owners are hesitant to answer questions. They are concerned that the 
improvement of business conditions may cause the rent cost to rise, and some shopkeepers may 
deliberately exaggerate the damage. Greater attention and government compensation. In view of this, as 
a supplementary research method, this study selects the online review data to analyze the increase and 
decrease of the monthly review volume before and after the transformation time node, and compares 
the results obtained by the two research methods. Reference value. 

In addition to improving the quality of urban space, the purpose of street renovation is to promote the 
development of tourism in the Tianhou Palace and its surrounding areas. In the case of the traditional 
depression of the traditional retail industry, the catering industry is still very active as an indispensable 
demanding industry for people's daily lives. Most of the people who travel to Tianhou Palace will 
spend the catering industry, and Quanzhou snacks are also famous in the country. They have long been 
known to eat in Quanzhou. Therefore, this study selects the catering industry as the representative of 
the online review data, marks all the shops in the Tianhougong area on the public comment, and 
records the review data before and after the street renovation, and divides the data before and after the 
two records by the recorded time. The number of months to obtain the monthly average number of 
comments before and after the transformation, using these two sets of data for comparison, to 
determine the changes in the current operating conditions of the store. The total number of reviews was 
recorded in more than 5 stores, and a total of 13 effective stores were recorded, of which 6 were 

Figure 9 Status of store operations near Tin Hau Temple (interview data) 
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reduced in the number of monthly reviews, accounting for 46%. The final result is presented in the 
form of Figure 11. The white hexagons represent the number of comments, the black hexagons 
represent per capita consumption, and the red "+" "-" represents the change in the number of monthly 
comments before and after the transformation. 

Figure 12 shows the number of monthly comments on the shop in the different radius within the 
radius of the street. The number of months before the transformation is the number of monthly 
comments before the transformation, and the number of comments above the horizontal axis is the 

number of months after the transformation. 
The figure clearly shows the difference 
between the stores in these two periods, to 
estimate the changes in their business 
conditions. From Figures 10 and 11, it can 
be analyzed that most of the shops around 
Tianhougong Square have a certain increase 
in economic income after the renovation, 
while the economic income of shops in the 
middle and northeast of Tianhou Road has 
dropped significantly. Comparing the actual 
interview data in this study with the online 
review data, the conclusions are basically 
similar: the overall operation of the shop in 
the road reconstruction section has 
increased, while the surrounding areas, 
especially in the north side, have generally 
declined. 

Figure 11 The situation of the store management near the Tianhou Palace (Public comment) 

Figure 12 Comparison of monthly comments before and after the 

renovation 
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(3) Comparison of Tianhou Road and West Street after the renovation  

After the above conclusions were reached in the Tianhougong area, the study needed to further explore 
whether the economic impact of the reconstruction of Tianhou Road was completely restricted by the 
restriction of motor vehicle traffic. Therefore, this study selects other similar cases in the Quanzhou 
area at the same time - West Street as a comparative case to explore the impact of street renovation in 
different regions of the same period on the store economy.Similar to the Tianhou Palace area, on May 1, 
2017, the Quanzhou Municipal Government also carried out traffic control on the eastern section of 

 
Figure15 Distribution of shops on the West Street and the number of evaluations, per capita consumption and operation status 

of the public comments 

Figure 13 Tianhou Temple and Kaiyuan Temple 

Location 

Figure 14 Schematic diagram of West Street traffic control 
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West Street near Kaiyuan Temple, another famous scenic spot in Quanzhou, while the western section 
of West Street was not regulated. The author used the same research method in the Tiantian Houtian 
Road reconstruction area to investigate and analyze the West Street. Record the comments of the shops 
around the West Street in the two periods before and after the online reorganization of the public 
comment. By comparison, it was found that the number of shop evaluations in the eastern section of the 
West Street (traffic control section) has increased significantly, and many new stores have opened, 
indicating the street. The renovation brought more people and more consumption. The area was 
activated as a “beneficiary” of the street renovation; while the west section of the West Street (not in 
the traffic control part) was in a bad state of operation after the renovation. The number of evaluations 
has dropped dramatically, and many stores have closed, and the area is a “victim” of street renovation. 
As traffic control in the western section of West Street led to a reduction in vehicles in the eastern 
section of West Street, the surrounding shops were also greatly affected, with fewer customers and a 
sluggish business. 

As a complete street, the project should consider the impact on the overall environment around the city 
before implementation. It should not only focus on local issues, but also on local interests. Of course, it 
is inevitable that the construction of pedestrian streets will affect certain shops, but it should be based 
on the potential level of tourism development and its model analysis of urban traffic, whether it should 
deal with shops in areas with negative impacts. Make certain economic compensation, or introduce 
certain incentive policies to improve the operation of their stores to adapt to environmental changes. 
Through prejudging and complementing, the shops in the street area can finally enjoy the benefits of 
street renovation. 

3. CONCLUSIONS  
Through the comparative study on the impact of street renovation in the Tianhougong area of 
Quanzhou on the surrounding store economy and the similar case west street reconstruction, the main 
results are as follows: 

1. This paper analyzes the traffic flow changes before and after the reconstruction of the Tianhougong 
area by applying the spatial syntax line segment model. It is found that the local traffic flow is 
relatively small, so it is doubtful that traffic control measures will be implemented to enhance the 
pedestrian walking experience. 

2. The evaluation of street renovation cannot only be based on the perspective of the passers on the 
street, but more attention should be paid to its impact on the surrounding store economy. 

3. Through the comparative study on the reconstruction of the streets in the Tianhougong area and the 
Kaiyuansi area, it is recognized that in addition to considering the economic benefits of the shops in 
the street, the impact on the store economy in the surrounding areas should be considered in the 
reconstruction of the street. The economic impact of the store outside the street and the street will 
enable the two to share the benefits brought by the street renovation. This kind of street reconstruction 
is fair and has more social and social value.  
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