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Abstract: Based on the price data of 19,211 second-hand houses based in the Fuyang District and West
Lake District from the years of 2014, 2015, and 2019, along with the characteristic data of second-hand
houses, this paper studies the influence of the city-county merger of Fuyang. Through a combination
with the double differences model and the hedonic price model, it was found that the city-county
merger had time and spatial effects on housing prices. With regard to time effect, the city-county
merger hindered the growth of Fuyang’s housing prices in the short term, while it had a promoting
effect on Fuyang’s housing prices in the long term. With regard to the spatial effect, it was found
that in the long term, the effect of the city-county merger on the promotion of Fuyang’s housing
prices increased first and then weakened with an increase in distance from the West Lake District.
In addition, it had the strongest effect on the promotion of housing prices within 3–6 km of the West
Lake District.
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1. Introduction

The realization of economic and social integration development regionally is a common challenge
for metropolitan governance globally. However, in contrast with mature countries that are inclined
towards a more independent evolution of the economy and society, China is more accustomed to
the compulsory integration by administrative means [1]. At present, China’s local administrative
regions are divided into four levels: provinces (autonomous regions, centrally administered cities,
special administrative regions), prefecture-level cities (prefectures), counties (county-level cities),
and township [2]. In order to promote the process of urbanization and economic development,
China has successively adopted various forms of administrative division adjustments (hereafter
ADA) after the reform and opening-up, including the county-to-city upgrading, city-county merger,
etc. [3]. However, China’s county-to-city upgrading policy has neither promoted economic growth
nor achieved the expected goal of urban development [4]. Therefore, the county-to-city upgrading
policy was suspended in 1997. Since 1999, local governments began to generally implement the
city-county merger policy, especially after 2001, when China joined the World Trade Organization.
In order to promote regional economic development and break the barriers of administrative regions,
local governments have successively launched large-scale city-county mergers. Since 2011, in order to
enhance the competitiveness of the central cities, promote the construction of new urbanization, and
prevent the separation of counties (county-level cities) after the province-governing-county reform,
city-county mergers have entered a new round of climax (Figure 1) [5].
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Figure 1. Changes in the number of city-county mergers since the reform and opening-up. Source: 
According to the data of China administrative division network. 

City-county mergers thus refer to the adjustment of counties or county-level cities into municipal 
districts of prefecture-level cities or municipalities directly under the central government. After the 
adjustment, an administrative integration between the original counties (or county-level city) and 
prefecture-level cities can take place, and the prefecture-level cities can then realize unified decision-
making in urban planning, industrial layout, and infrastructure construction [6]. Meanwhile, a 
comparison with the original counties shows that the administrative power of the newly merged 
municipal districts is more restricted by prefecture-level cities, thereby leading to autonomy and 
enthusiasm of local development being reduced [7,8]. Indeed, although there have been a lot of 
practices in the city-county merger, the results have been different. Some areas get a new growth 
point in economic development after the city-county merger while other areas have a weak economic 
development after the adjustment. Besides, among the theoretical research, the analysis of the 
relationship between the city-county merger and economic development is still controversial. Some 
scholars pointed out that it has not brought about the improvement of development efficiency [9–16]. 
On the contrary, there are also a large number of scholars in the efficiency, fairness, economic 
development, and other aspects who proposed that there is a significant positive correlation between 
the city-county merger and urban economic development [17–20]. Furthermore, since the impact of 
the city-county merger on the economic growth of the merged county is uncertain, the impact on 
housing prices is also uncertain. We argue that the city-county merger is not only a time node but 
also a process. After the city-county merger, the economy, society, and administration need to be 
integrated. Logically, whether the integration process is smooth has a crucial impact on the economic 
growth and urbanization level of the new merged municipal district [1,21,22], and these will also be 
reflected in the variation of local house prices [23–30]. However, there is no time and spatial 
explanation for this uncertainty in the existing research. Besides, due to the limitation of the data, the 
existing research has yet to analyse the mechanism of the influence of the ADA on housing prices in 
the merged county. Moreover, the city-county merger is a heterogeneous process with various forms. 
The existing studies do not show the specific mechanism on the basis of individual cases, even though 
they revealed the logic of the impact on housing prices.  

Since the reform and opening-up, China has continuously promoted the process of urbanization 
and made good achievements. In 2015, The Blue Book of Cities: China's Urban Development Report No. 8 
was released, which pointed out that during the "12th Five Year Plan" period, China's urbanization 
rate reached and began to exceed 50.0% for the first time, and reached 52.6% in 2012, exceeding the 
world's overall level (52.5%). By 2014, China's urbanization rate reached 54.8%. Hangzhou, the capital 
of Zhejiang Province, East China, has always been at the forefront of urbanization. In 2014, the 
urbanization rate of Hangzhou reached 75.0%. The further development of Hangzhou will inevitably 
be limited by the development space, and the city-county merger is just a way to facilitate the 
industrial expansion and the rational layout of urban production, life, and ecological space. In history, 
Hangzhou has taken the city-county merger policy for many times: Xiaoshan and Yuhang were 
formally merged into Hangzhou in 2001; Fuyang was officially merged in 2015.  

Fuyang was once a county in Hangzhou since 1958. On 18 January 1994, with the approval of 
the State Council of the People's Republic of China, Fuyang county was abolished and Fuyang city 
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City-county mergers thus refer to the adjustment of counties or county-level cities into municipal
districts of prefecture-level cities or municipalities directly under the central government. After
the adjustment, an administrative integration between the original counties (or county-level city)
and prefecture-level cities can take place, and the prefecture-level cities can then realize unified
decision-making in urban planning, industrial layout, and infrastructure construction [6]. Meanwhile,
a comparison with the original counties shows that the administrative power of the newly merged
municipal districts is more restricted by prefecture-level cities, thereby leading to autonomy and
enthusiasm of local development being reduced [7,8]. Indeed, although there have been a lot of practices
in the city-county merger, the results have been different. Some areas get a new growth point in economic
development after the city-county merger while other areas have a weak economic development after
the adjustment. Besides, among the theoretical research, the analysis of the relationship between
the city-county merger and economic development is still controversial. Some scholars pointed out
that it has not brought about the improvement of development efficiency [9–16]. On the contrary,
there are also a large number of scholars in the efficiency, fairness, economic development, and other
aspects who proposed that there is a significant positive correlation between the city-county merger
and urban economic development [17–20]. Furthermore, since the impact of the city-county merger
on the economic growth of the merged county is uncertain, the impact on housing prices is also
uncertain. We argue that the city-county merger is not only a time node but also a process. After the
city-county merger, the economy, society, and administration need to be integrated. Logically, whether
the integration process is smooth has a crucial impact on the economic growth and urbanization level
of the new merged municipal district [1,21,22], and these will also be reflected in the variation of
local house prices [23–30]. However, there is no time and spatial explanation for this uncertainty
in the existing research. Besides, due to the limitation of the data, the existing research has yet to
analyse the mechanism of the influence of the ADA on housing prices in the merged county. Moreover,
the city-county merger is a heterogeneous process with various forms. The existing studies do not
show the specific mechanism on the basis of individual cases, even though they revealed the logic of
the impact on housing prices.

Since the reform and opening-up, China has continuously promoted the process of urbanization
and made good achievements. In 2015, The Blue Book of Cities: China’s Urban Development Report No. 8
was released, which pointed out that during the "12th Five Year Plan" period, China’s urbanization
rate reached and began to exceed 50.0% for the first time, and reached 52.6% in 2012, exceeding the
world’s overall level (52.5%). By 2014, China’s urbanization rate reached 54.8%. Hangzhou, the
capital of Zhejiang Province, East China, has always been at the forefront of urbanization. In 2014, the
urbanization rate of Hangzhou reached 75.0%. The further development of Hangzhou will inevitably
be limited by the development space, and the city-county merger is just a way to facilitate the industrial
expansion and the rational layout of urban production, life, and ecological space. In history, Hangzhou
has taken the city-county merger policy for many times: Xiaoshan and Yuhang were formally merged
into Hangzhou in 2001; Fuyang was officially merged in 2015.
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Fuyang was once a county in Hangzhou since 1958. On 18 January 1994, with the approval of the
State Council of the People’s Republic of China, Fuyang county was abolished and Fuyang city was
established with the same administrative area and subordinate relationship, which means that, from
the perspective of administrative division, Fuyang is still a county-level city. On 13 December 2014,
the State Council issued the official reply document and agreed. On 15 February 2015, the ceremony
of the city-county merger was performed, officially declaring Fuyang to be a municipal district of
Hangzhou. By 2019, Fuyang has been merged into Hangzhou for five years, which is beneficial not
only for us to analyse the short-term changes in Fuyang but also to observe its long-term process.

Therefore, this paper selects Fuyang as the research object, analysing the time effect and spatial
effect of the city-count merger on housing prices, and establishes the required measurement model
based on the combination of the double difference model and the hedonic price model. Through the
analysis, this paper points out that the city-country merger has a significant impact on housing prices.
This impact varies with the distance to the city centre, and the basic logic and mechanism are clarified
in the later section of the paper. This research can not only enrich the empirical research results of the
impact of the city-county merger on housing prices in the merged districts but also provide valuable
references for use in the future of public policy-making. We assume that if the city-county merger can
promote economic development and maintain reasonable housing price fluctuations, it will be of great
significance for regional sustainable development.

2. Literature Review

2.1. Administrative Divisions Adjustment and City-County Merger

Administrative division refers to the division of the national territory into several levels of
administrative regions according to the needs of the political rule, public administration, and economic
development. In addition, all levels of administrative regions will set up local government organs to
implement public administration [31]. Generally, these administrative divisions will be adhered for
a prolonged period. However, there have been cases where the need to meet the needs of national
management, to better optimize regional allocation and urban spatial structure, or to coordinate the
contradictions between or within the jurisdiction has led the existing administrative divisions to be
adjusted. Indeed, these forms of ADA are not unique practices in China. Since the 1960s, developed
countries such as Britain, Germany, and France have optimized urban management in the context of
rapid urbanization through administrative division adjustment [32–34]. The United States also had
similar city-county consolidation. At the end of the 19th century, the United States began to legislate
that a merger has to pass a referendum, which guaranteed the democratic decision-making process of
the city-county merger/consolidation from a legal level. Indeed, in most countries, the ADA stems
more from the bottom up [7]. Only through being in-line with the needs of economic development
and the demands of the people can the adjustment be passed. However, under the decentralization
system utilised in China, the allocation of land, capital, and labour is superseded by local governments,
and this results in the unique "administrative economy" with serious market segmentation between
different administrative regions [35]. Therefore, this also makes it more meaningful to explore the
impact of administrative division adjustment on economic development.

At present, China’s local administrative regions are divided into four levels (Figure 2) [2]. To be
specific, the provincial units can be divided into provinces, autonomous regions, and centrally
administered cities. Among them, the prefecture level cities under general provinces can be divided
into prefectures, prefecture-level cities, and autonomous zhou. Furthermore, there are three types of
county-level units under prefecture level cities, which are counties, county-level cities, and districts.
After the reform and opening-up, the main modes of adjustment of China range from the withdrawal of
the prefecture in setting up a city, county-to-city upgrading, and the combination of prefecture and city
to city-county merger [5]. Wu and Fu [31] pointed out that there are mainly two types of administrative
division reform modes in China at present. These would be the city-county merger, which integrates
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the original relatively independent counties (or county-level cities) into the prefecture-level cities,
and the province-governing-county reform, which gradually decouples the counties and cities into
decentralized and independent administrative subjects. The government policy-making department
is of the view that the city-county merger can break the administrative division between the city
and the neighbouring counties [7]: after the counties become municipal districts, the prefecture-level
municipal governments can carry out a unified layout for urban planning and industrial layout, and
this is conducive for market integration and the optimal allocation of resources.
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The main purpose of cancelling a prefecture to set up a city is to withdraw the prefectures and
establish prefecture-level cities or to merge the prefectures and prefecture-level cities. In this way,
the connection between counties (county-level cities) in the region can be unified, which is beneficial
for prefecture-level cities in playing the role of central cities and to coordinate and command the
development. However, there are also problems, such as increasing management level, reducing
management efficiency, intensifying competition between cities and counties, and the weak leading role
of some cities [2,3]. County-to-city upgrading policy refers to the cancellation of the county system and
the establishment of a county-level city with the same administrative status as the county in the original
county administrative region. However, through the use of panel data of county-level cities, as shown
by Fan and Zhang [4], China’s county-to-city upgrading policy has neither promoted economic growth
nor achieved the expected goal of urban development. Therefore, after the county-to-city upgrading
policy was suspended in 1997, it was gradually replaced by other models.

Although the Ministry of Civil Affairs froze the examination and approval of the county-to-city
upgrading, the local government adopted other adjustments so as to pursue scale efficiency and
expand the city scale. Therefore, since 1999, local governments began to generally implement the
city-county merger. City-county merger is the withdrawal of counties (county-level cities) originally
subordinate to prefecture-level cities or municipalities directly under the central government, seeking



Sustainability 2020, 12, 1639 5 of 26

to establish municipal districts of the prefecture-level cities or municipalities directly under the central
government in the original county’s (county-level city) administrative areas [31]. In such a way,
it provides a conducive environment to the central city in reducing coordination contradictions,
integrating development resources, and expanding the development space of the city by means of
administrative centralization. However, although some counties (county-level cities) do not meet
the criteria of district transformation, local governments still choose to report them to the central
government for approval for their own interests; on the other hand, some of the counties (county-level
cities) do not enjoy the radiation benefits of prefecture level cities after being incorporated into the
city [5].

Meanwhile, some scholars note that the reform of province-governing-county has been carried
out since 2003 [31] in order to eliminate the financial difficulties of counties and townships under
the system of “city-governing-county” and standardize the financial distribution relationship among
provinces, cities, and counties (cities). The province-governing-county reform changed the relationship
among provinces, cities, and counties from “province-city-county” three-level management of “city
governing county” system to “province-city/county” two-level management, which made the county
have a management authority similar to that of the city in terms of personnel, finance, planning, project
approval, etc. This would allow the promotion of the free circulation of elements and give a full play to
the role of the market, thereby promoting fair competition and advancing the development of county
economy [36]. However, with the rapid development of the city, the spatial expansion of certain central
cities was limited by the surrounding counties (county-level cities), and the coordination between
adjacent administrative divisions became more difficult. In June 2009, the Ministry of Finance issued
The Opinions on Promoting the Financial Reform of Counties (County-Level Cities), which pointed out that
by the end of 2012, China will comprehensively promote the financial reform of counties under the
direct management of provinces. According to Wu and Liao [5], in consideration of their interests,
prefecture-level cities once again actively applied to the central government, and the city-county
merger started again in 2011.

2.2. The Impact of City-County Merger on Urban Economic Growth

In the existing research, the impact of city-county mergers on urban economic growth may
be uncertain, and none of the relevant empirical researches has yet to come to any unanimous
conclusions. According to Martin and Schiff [9], there is a lack of empirical evidence to show that
city-county mergers improve efficiency, economic development, or equity. Rather, scholars argued
that city-county consolidations do not improve efficiency [10–15]. Some scholars have found in
investigations that the city-county merger has resulted in the problems of redundant construction and
institutions, which directly leads to an increase rather than a decrease of financial expenditure [16,37–39].
In exploring the relationship between city-county merger and economic development, Feiock and
Carr [14,15] investigated the number of three industrial sectors (manufacturing, retail, and services)
through comparative intervention approaches. This was based on a follow-up survey of the merged
Jacksonville-Duval County and the unmerged jurisdictions of Tampa and Hillsborough County.
Through this analysis, it was found that there was no evidence that merge can promote economic
development. Two years after the investigation, Carr, together with Sang-Seok and Wenjue [40]
analysed the changes before and after the adjustment of Louisville and Jefferson counties in Kentucky
on the basis of the original research and also concluded that there were no significant correlations
between city-county consolidation and economic development. Furthermore, Stansel [41] used
population growth and per capita income change to measure economic development but also found
no positive correlation between consolidation and economic development.

Faced with the above queries regarding the fact that the impact of city-county mergers on
urban economic growth may be insignificant, other scholars sustained that the city-county merger
is conducive for efficiency, fairness, and economic development. Yu [1], Martin and Schiff [9],
Boyne [18], Hudnout [19], Faulk, and Hicks [20] have pointed out from an economic perspective
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that the amalgamation of city and county can reduce administrative duplication, which is conducive
for the reduction of government financial expenditure and the realization of the economies of scale.
Henderson [42] further argued that the merger directly brought about the growth of per capita income.
Indeed, more scholars believed that in the process of urbanization, merger is conducive to breaking the
administrative barriers between counties and cities, thereby promoting the flow of production factors
and thus promoting regional economic development [3,43]. From a political perspective, the research
of Savitch and Vogel [21] showed that the amalgamation of city and county can reduce the inequality
brought about by suburbanization and create a future that includes economic growth and common
prosperity for both urban and suburban residents. Ma [2] believed that merger effectively reduces
competition, which is beneficial for the city as it will help it obtain greater economic and political power
after the merger is accomplished. In addition, she proposed that the current layout of the Chinese
government to obtain economic benefits from the adjustment of administrative divisions is effective
for the regional economic development of developing or transition countries. Li and Xu [8] stressed
that this kind of growth has a time effect: in the short term, it is conducive to growth, but in the long
term, this disappears. They also added that the short-term growth of the investment is attributed to
infrastructure construction, and the long-term impact is associated with the loss of economic growth
incentives in the counties (county-level cities) that have been merged.

From an economic geography perspective, Boarnet and Haughwout [44] further pointed out that
the amalgamation promotes the development of transportation and also brings about the migration of
urban centre population, the shift of employment, and the overflow of land value. The city-county
merger can also prominently improve the function of urban scale aggregation, the level of urban scale,
and the function of an urban centre, all of which are conducive to the realization of regional coordinated
development and the promotion of the urbanization rate. However, there are a scarce number of
empirical studies on the adjustment of administrative divisions to housing prices. Fields [45] noted
that the amalgamation of city and county promoted an increase in residency to low-density areas,
but he did not extend his research to include relevant research and analysis of the impact on land and
housing prices. Furthermore, Savitch et al. [17] proposed that the indicators of economic development
should include income, profits, and property values in the analysis of ADA of Louisville. However,
there are no specific analyses on the relationship between housing price and administrative division
adjustment. Meanwhile, some scholars have used empirical research results to confirm that housing
prices will be affected by the ADA. An instance of this is in the study by Shi and Xu [24], which found
that the ADA will have a time and spatial effect on housing prices. In terms of time, the ADA can
promote the rise of housing prices, and the increase in the previous stage is greater than that in the
later stage; in terms of spatial effect, the growth potential of outer suburbs and suburbs is greater.
Wang and Zhang [30] also proved through the synthetic control method that the city-county merger
will promote the growth of housing prices in megacities and slow down the growth of housing prices
in general in prefecture-level cities.

2.3. Influential Factors of House Prices

From a macro perspective, urbanization and economic growth contribute to the rise of house
prices [26,27,29,46–49]. Wang and Zhang [46] found that changes in urban household population, wage
income, land supply, and construction costs were all primary factors that led to the rise of urban house
prices; Glaeser et al. [47] pointed out that the increase in difficulty when obtaining regulatory approval
for building new houses will also lead to the rise of house prices. Saiz [48] studied the impact of the
geographical environment on house prices, and the research showed that most people thought that the
areas in which the housing supply was inelastic were actually restricted by their geographical location,
and the steep terrain inhibited the development of houses. As such, housing prices in areas where the
land is limited are higher. Mankiw and Weil [49] studied the impact of demographic changes on the
housing demand and found that era that saw the housing purchases of the "baby boom" generation
(1946–1964) in the United States was a key factor in the rise of housing prices in the 1970s; Vogiazas



Sustainability 2020, 12, 1639 7 of 26

and Alexiou [26] showed that GDP, per capita GDP, and GDP growth rate had a remarkable positive
impact on housing prices. Kishor and Marfatia [27] also found that an increase in income would lead to
the rise in housing prices. Wang et al. [29] further noted that the increase of urbanization level would
also lead to the rise in house prices. Drachal [50] studied the influencing factors of house prices in
Poland. The results show that the rise of unemployment rate leads to the decline of house prices in all
regions, but there are great elastic differences among regions. Égert and Mihaljek [51] analysed the
influencing factors of house prices in eight transition economies in central and Eastern Europe and 19
OECD countries. It was found that GDP per capita, the development of housing credit, labour market,
and the growth of real incomes can all play a positive role in the growth of house prices. Iacoviello [52]
studied the macroeconomic factors of house price fluctuation in six European countries, and found
that the adverse monetary impact has a negative impact on house prices, and the short-term monetary
impact and demand impact are the important factors affecting house prices. To sum up, there is no
doubt that if the city-county merge can affect the economic development and urbanization of the
county, it will inadvertently also affect housing prices.

In the study of the urban interior, scholars mainly use the hedonic price model to study
the factors of house prices [53,54]. Housing characteristics, neighbourhood characteristics, and
location characteristics are the three main characteristic factors that affect house prices. Among
them, architectural characteristics refer to the characteristics of the building itself; neighbourhood
characteristics refer to the social, natural environment and economic level of neighbourhood, and
supporting facilities of the residential area; location characteristics refer to the residential location
that is related to the working and living convenience of the residents [55,56]. In the empirical study,
Wen et al. [57] found that the building area, living facilities, parking space, and transportation lines
all have a significantly positive impact on housing prices, while the housing age has a prominently
negative impact on housing prices.

The degree of air pollution around the community [58–60] was also noted to have an impact
on housing prices. Zheng and Kahn [60] confirmed that the high content of particulate matter in
Beijing’s air has a negative impact on housing prices. The existence of hazardous waste also reduces
the price of housing [61]. Yue et al. [62] studied the pollution clean-up event of the Hangzhou pesticide
plant in 2014 and found that the event devalued the price of housing within the surrounding radius
of 3 km by 2.955%. The devaluation also continued after the pollution was eliminated. In contrast,
open space, green space, park, lake, canal, wetland, and other pleasant landscape facilities lead to the
rise of housing prices [63–65]. Mahan et al. [63] found that there is a significant positive correlation
between house price and wetland area, but there is a negative correlation between house price and
wetland distance. Wen [64] showed that West Lake in Hangzhou had a significant positive impact on
house prices. The impact was as follows: As the distance to West Lake increased by 1%, the housing
prices decreased by 0.159%.

If the crime rate in the surrounding area increases, the house price decreases [66,67]. If good
quality of primary and secondary education exists in the vicinity, it can bring about an increase in
house prices [68,69]. However, Sah et al. [70] found that traffic congestion, parking, and light pollution
caused by schools have a negative impact on the nearby house prices after controlling for spatial
autocorrelation problems. In order to better solve the endogenous problem, Collins and Kaplan [71]
used Memphis city school and Shelby country school’s consolidation as a natural experiment to
re-estimate the impact of changes in education quality on housing prices. Through this, they found
that the improvement of education quality had a significantly positive impact on housing prices.

Infrastructure such as rail transit can also improve the convenience of transportation and thus
promote the rise of house prices [72–75]. Bajic [72] studied the impact of Toronto metro lines on prices
and found that increased accessibility and reduced commuter costs were capitalized as part of the
house price. This led to the rise in house prices. Billings [73] took the light rail transit in Charlotte
City of the United States as the research object, and the study showed that there was a premium of
11.3% for apartments within 1 km from the rail station and a premium of 4.0% for single families.
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Wen et al. [74] studied the impact of new metro lines in Hangzhou on housing prices, and the empirical
results showed that the Metro significantly increased the surrounding housing prices. The average
housing prices within the station radius of 2 km were found to be 2.1% to 6.1% higher than those
outside the range.

2.4. Literature Evaluation

Scholars have produced rich and useful works in the field of administrative division adjustment
and housing price research. Nevertheless, a scarce number of scholars have analysed the impact of
administrative division adjustment, especially that affecting county (city) reform, on housing prices.
Since the adjustment of administrative divisions can affect local economic development, they also
affect house prices. The existing research also shows that the construction of the subway and other
infrastructure brings about changes in house prices. The merger of administrative divisions may also
affect the change of house prices through the building of a subway to better connect districts and
counties. As housing prices can be viewed to either be an important part of denoting the wealth
of residents or an important influencing factor related to whether the housing demand of residents
can be effectively met, it is of great practical significance to investigate the impact the adjustment of
administrative divisions has on housing prices. However, unlike previous studies on the performance
of administrative division adjustment, this paper considers that the administrative division adjustment
of city-county merger is a process of regional integration, so it is necessary to not only pay attention to
the short-term effect of county construction but also include the long-term effect and spatial effect.

3. Research Design

3.1. Hypothesis Proposal

Existing studies have shown that the impact of city-county merger on economic growth and
urbanization of the merged area is uncertain [7,8], and the economic level and urbanization level
of the city has a positive role in promoting housing prices [3,27–31,36]. It can also be seen that
after the city-county merger, it is difficult to predict how housing prices in the merged areas will be
affected. Although the city-county merger of Fuyang was recognized and supported by the Fuyang
and Hangzhou governments, it is still impossible to reach a final conclusion on its impact on Fuyang’s
development in the early stage of the merger. Therefore, it is proposed that:

Hypothesis 1. In the early stages, the city-county merger of Fuyang and Hangzhou had no definite effect on
housing prices in Fuyang.

If the merger of Fuyang had an impact on Fuyang’s housing prices, there would be time and
spatial differences in this effect. In terms of time, it would take time for the city-county merger to
effectively play a positive role. In 2000 and 2001, "Xiaoshan City", which had yet to be merged,
was ranked respectively No. 9 and No. 7 in the top 100 counties (cities), and ranked No. 1 in the
cities of Zhejiang Province. In the previous two years, Xiaoshan District was ranked No.5 in China
but ranked No.2 within the province (the first was Yinzhou District of Ningbo), which reflected that
Xiaoshan’s development after the merger was not as good as expected. Figure 3 shows the GDP
changes of parts of Hangzhou city from 1998 to 2011 (the "urban area" includes the West Lake District,
Shangcheng District, Xiacheng District, Binjiang District, Jianggan District and Gongshu District, and
the data of 2004 is missing). It can also be seen that the GDP growth rate of Xiaoshan and Yuhang
in the early stage of the merger was slower than that of Hangzhou City urban area in 2001. Hence,
it has been demonstrated that in the early stages of a merger, the merger could not play a positive
role in promoting economic growth. In the long run, however, Xiaoshan’s economic growth has been
relatively flat, while Yuhang’s economic growth momentum became relatively strong. In 2017, the
GDP exceeded Xiaoshan, which also reflects the uncertainty of the economic impact of the city-county
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merger. Only when the relationship between cities and districts is adjusted and social integration is in
place can the economy be developed

In order to promote the integration of Fuyang, the Hangzhou municipal government and the
Fuyang district government have taken a series of actions, which will be explained in detail later.
However, it will take time for Fuyang to fully integrate into Hangzhou. In the early stages of the
merger, Fuyang had no essential changes. A few years later, Fuyang’s policies gradually improved, and
infrastructure such as transportation, medical care, and education was completed, aspects that were
conducive to the development of Fuyang. At the same time, urban development had an obvious role
in promoting housing prices. Therefore, with the gradual deepening of the integration of Fuyang and
Hangzhou, the authors predict that Fuyang’s house prices will significantly improve at an increasing
rate. As such, it can be proposed that:

Hypothesis 2. The city-county merger of Fuyang and Hangzhou has a time effect on housing prices in Fuyang.
With the gradual deepening of the integration of Fuyang and Hangzhou, the house prices of Fuyang will rise
more significantly.

Hangzhou has also invested a substantial amount into the integration of Fuyang, such as the
“Hangzhou Fuyang Intercity Railway” project, which was planned and financed by the Hangzhou
government. This was how they aimed to strengthen the connection between the two regions. On the
other hand, the development space of Hangzhou urban area is limited. The merger of Fuyang, which
is adjacent to the West Lake District, provides space for industrial expansion. Since the traffic between
the area closer to Hangzhou and the urban area is more convenient, the expanded industries are more
likely to enter these areas, and thus, the economy and housing prices in this area are more vulnerable.
Therefore, in Fuyang District, it can be seen that the closer houses are to the Hangzhou urban area, the
greater the impact of housing prices. It is proposed that:

Hypothesis 3. The city-county merger of Fuyang and Hangzhou has a spatial effect on housing prices in
Fuyang. The closer Fuyang houses are to the centre of Hangzhou, the greater the impact on house prices.

3.2. Variable Description and Data Source

3.2.1. Dependent Variable

This study takes the house price as the dependent variable, which is set as P. The second-hand
housing transaction price data of West Lake District and Fuyang District, Hangzhou, from before and
after the day of the merger were used for measurement. Since the formal city-county merger of Fuyang
took place on 15 February 2015, this paper collects the house price data before and after that date.
The house price data from 2014–2015 are derived from the housing transaction information of a real
estate intermediary company. As the second-hand house transaction prices from the beginning of 2019
cannot be obtained, the listing price of the purchase website is used instead. However, due to the
unified use of the listing price to measure the sample house price in 2019, there is a deviation between
the listing price and the real transaction price, which led to a systematic error. But this has little impact
on the final result. There will be deviation between the listing data and the real transaction price, but
whether it is on the high side or on the low side, the deviation on the same sales website is systematic,
which will have the same impact on Fuyang District and West Lake District, so it will not have an
impact on the natural experimental estimation results of this study. What is more, scholars used listing
price data for research, providing a basis for this paper [76].
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For the purpose of macro-control, many cities in China have taken long-term price limit measures
for new houses, as has Hangzhou. In 2011, Hangzhou Municipal Price Bureau issued The Notice
on the Application and Filing Management of the Sales Price of Commercial Housing in the Urban Area,
which implements the application and filing management of the sales price of commercial housing
in the urban area of Hangzhou. When applying for the pre-sale license of new commercial housing,
it is necessary to declare the price and provide the pricing basis, implement the one price of one
house requirement, and clearly mark the price at the time of sale. When improving the sale price
of housing, the price needs to be municipally approved so as to establish a normal price order and
market norms and control the price increase. In The "13th Five Year" Performance Management Plan of
Hangzhou Price Bureau released in 2017, the declaration and filing of commodity housing sales price
was clearly included in the “main functional performance indicators”, and it was proposed that “our
bureau, together with relevant departments, earnestly implement the registration management of
urban commodity housing sales price to ensure that the registration rate of market commodity housing
price declaration is 100%; the project with pre-sale license in Hangzhou price network should have
a publicity rate of 100%”. Thus, Hangzhou attaches great importance to the price control of new
houses. The Hangzhou municipal government has also directly and repeatedly proposed the “new
house price limit” initiative: in 2011, the general office of Hangzhou municipal government issued
The Implementation Opinions on Further Improving the Regulation and Control of the Real Estate Market,
which mentioned that “according to the city’s economic development goals, the growth rate of per
capita disposable income and the residents’ ability to pay for the purchase of houses, our city will
comprehensively study and determine the annual new house price control”. In 2013, the general
office of Hangzhou municipal government issued a notice on continuing to do a good job in the
regulation and control of the real estate market, which clearly stated that the price increase of new
commercial housing in 2013 was lower than the actual increase of per capita disposable income of
urban households in this city. Affected by the above measures, the new house prices cannot reflect the
real price information, so it is more appropriate to study the second-hand house prices without price
limit intervention. In addition, scholars also used the second-hand housing transaction price data for
research, which provides a basis for this paper to use the second-hand housing data [66,71].

3.2.2. Independent Variable

The independent variable of this study is to see whether it is ideal to implement a city-county
merger, and dummy variables are used as the measurement standard. The staged virtual variable T
is used to measure the before and after implementation of the merger. If it is implemented, then the
value is 1, otherwise it is 0. The grouped virtual variable a is used to measure the implementation of
the merger. If it is the implementation area, then the value is 1, otherwise it is 0.

3.2.3. Control Variables

In order to improve the accuracy of the empirical analysis results, a series of control variables
were added in this study. Table 1 holds a specific description of each variable.

Table 1. Control variables and description.

Housing Characteristics Variable Name Variables Description Data Sources

Architectural
characteristics M1 House space

Housing
transaction
information

Location characteristics

M2 Distance to the nearest bus stop

ArcGISmeasure
M3 Distance to the West Lake
M4 Distance to Qianjiang New CBD
M5 Distance to Qiantang River

Neighbourhood
characteristics

M6 Is there a subway nearby Dummy variable, if any, will have a
value of 1; otherwise, it is 0. Referring

to the existing research [69,74], the
“nearby” range is defined as 1000 m.

Electronic map
M7 Is there a school nearby
M8 Is there a third-grade hospital nearby
M9 Is there a shopping centre nearby
M10 Is there a bank nearby
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3.3. Establishing the Econometrics Model

Hangzhou is the capital of Zhejiang Province, located in the north of Zhejiang, south-eastern
coastal area of China (Figure 4). Fuyang is part of Hangzhou, located in the southwest of Hangzhou
City and bordered by Yuhang District, Xiaoshan District, and West Lake District. Figure 5 shows the
specific location of Fuyang.Sustainability 2020, 12, 1639 12 of 26 
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Before 2014, Fuyang was an independent county-level city; by 15 February 2015, Fuyang was
officially listed as a district of Hangzhou. In 2014, Hangzhou became a metropolis with a population
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of more than 6 million, with a per capita GDP of 115.43 thousand yuan per person. Before the merger,
Fuyang’s economic development level had been in the top 30 of China’s top 100 counties for a long
time. It can be seen from Table 2 that in 2014, the population of Fuyang City was less than one million,
and the per capita GDP was 82.38 thousand yuan per person, but there was a certain gap compared
with West Lake District and Hangzhou.

Table 2. Development of Fuyang, West Lake, and Hangzhou in 2014.

Fuyang City West Lake District Hangzhou City

Population (million) 0.73 0.84 6.39
Employment (million) 0.25 0.64 3.84

GDP (billion yuan) 60.14 80.2 737.59
GDP per capita (1000 yuan/person) 82.38 95.48 115.43

Area of jurisdiction (km2) 1808 263 2068

Data source: 2014 Hangzhou Statistical Yearbook. Notes: Fuyang was a county-level city in 2014. Hangzhou City
consisted of West Lake District, Yuhang District, Xiaoshan District, Jianggan District, Binjiang District, Shangcheng
District, Xiacheng District, and Gongshu District in 2014.

In this paper, the double difference model is used to investigate the impact of Fuyang’s city-county
merger on housing prices. In addition to the areas where the policy was implemented, the areas where
the policy was not implemented should also be selected for comparison. Because in the three areas
bordering Fuyang, the housing price data of Yuhang District and Xiaoshan district cannot be obtained,
this paper chooses West Lake District as the control group, and West Lake District and Binjiang District
as the control group of robustness test.

In this study, we want to test the time effect and special effect of the merger on Fuyang housing
prices, so we divide the study into two stages, both of which use the double difference model combined
with the hedonic price model. In this paper, the specific idea of establishing the double difference
model is to set up the experimental group and the control group and introduce the characteristic price
variable as the control variable, so as to compare the differences between the experimental group and
the control group under different conditions and analyse the policy effect.

In the first stage, Fuyang District, which had been merged, was taken as the experimental group
and West Lake District, which had never been merged, as the control group. In the follow-up empirical
analysis stage, we used 2014 and 2015 samples to analyse the short-term impact, and 2014 and 2019
samples to analyse the long-term effect. The measurement model is as follows:

Ln(Pi) = β0 + β1Ti + β2Ai + β3(Ti ×Ai) +
10∑

n=1

γnMni + ei (1)

where n value is 1–10; β0 is a constant; β1, β2, and β3 are estimated coefficients; γn represents the
characteristic price of each control variable; and ei stands for residual. Table 3 shows the specific
meaning of each variable.

Table 3. Variables and description.

Variable Variable Description

Pi The explained variable that represents the transaction price of second-hand house i.

Ti
A staged dummy variable, reflecting the time effect of the policy. It is taken as 1 after the

merger (15 February 2015), otherwise, it is 0.

Ai
A grouped dummy variable reflecting whether the city in which the second-hand house i is

located is to be merged. If it is implemented, the value is 1, otherwise, it is 0.

Ti ×Ai
The interaction term between Ai and Ti, which is used to measure the impact of the

city-county merge on urban housing prices.
Mni Control variables.



Sustainability 2020, 12, 1639 14 of 26

In the second stage, in order to further study the spatial effect of the merger on housing prices,
the next step would be to group the second-hand housing samples in Fuyang district, according to
the distance from the Fuyang district to the West Lake District, with the unit length of the group
being 3 km, taking the nearest group as the benchmark group and then comparing and analysing the
regression results of other groups against the benchmark group. The distance from the second-hand
house to the West Lake District is measured by the distance from the second-hand house to the common
administrative boundary between Fuyang district and West Lake District, which is measured by
ArcGIS. Therefore, this paper constructed the following measurement model and Table 4 shows the
specific meaning of each variable:

Ln(Pi) = β0 + β1Ti + β2Di + β3(Ti ×Di) +
10∑

n=1

γnMni + ei (2)

Table 4. Variables and description.

Variable Variable Description

Pi The explained variable that represents the transaction price of second-hand house i.

Ti
A staged dummy variable, reflecting the time effect of the policy. It is taken as 1 after the
merger (15 February 2015), otherwise, it is 0.

Di A grouped dummy variable reflecting whether the second-hand house is located in the
benchmark group. The value in the benchmark group is 0, otherwise, it is 1.

Ti ×Di The interaction term between Di and Ti, which is used to measure the spatial effect of the
merger of Fuyang City on Fuyang house prices.

Mni Control variables.

Note: The meanings of other symbols are the same as those found in the formula (1).

4. An Empirical Test on the Influence of the City-County Merger of Fuyang City to Housing Prices

4.1. Descriptive Statistics

Figure 6 shows the spatial distribution of the second-hand housing samples in this study. In
China, urban commercial housing is mainly concentrated in the centre of the city. The southwest of the
West Lake District is mainly a scenic area, with few commercial residential areas. Within the sample
period, there was no second-hand commercial housing transaction in the southwest of the West Lake
District, so it was not included in the samples. In order to understand the overall situation of all the
sample data, descriptive statistics are carried out for the main variables prior to the empirical test.

Table 5 shows that the price levels in the Fuyang district are far lower than those of the West Lake
District. Within a year of the merger, the price of second-hand houses in the two districts was not
found to have changed significantly. However, after four years, the price of second-hand houses in the
two districts increased prominently and the infrastructure after the merger became more developed.
In addition, it was seen both before and after the merger that the infrastructure of the West Lake district
was more complete than that of Fuyang District, and the transportation and travel to the prosperous
areas of West Lake district were more convenient than those of the Fuyang district.
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Table 5. Descriptive statistics.

Variable

Before Merger
(2014.1–2015.2.14)

After Merger
(2015.2.15–2015.12)

After Merger
(2019.3)

Fuyang
District

West Lake
District

Fuyang
District

West Lake
District

Fuyang
District

West Lake
District

Observations 2057 3672 3164 4941 2519 2858

Contract price (yuan/m2) 7764 22829 7194 22973 22410 48359
(2602) (6696) (3293) (7046) (7615) (13552)

Area (m2) 143.0 86.83 133.5 90.23 201.0 90.47
(91.48) (35.32) (662.13) (36.46) (95.76) (36.22)

Subway 0 0 0 0 0 0.773
(0) (0) (0) (0) (0) (0.419)

School 0.701 1 0.842 1 0.475 1
(0.458) (0) (0.365) (0) (0.499) (0)

3rd grade hospital 0 0.541 0 0.540 0 0.556
(0) (0.498) (0) (0.498) (0) (0.497)

Shopping mall 0.357 0.526 0.357 0.518 0.146 0.522
(0.479) (0.499) (0.479) (0.500) (0.353) (0.500)

Bank 0.850 1 0.917 1 0.624 1
(0.357) (0) (0.277) (0) (0.484) (0)

Distance to the nearest bus station (m) 269.5 184.8 211.9 190.3 351.4 177.2
(183.5) (64.91) (164.9) (65.97) (186.9) (65.31)

Distance to the West Lake (km) 21.94 4.592 23.86 4.657 17.91 4.408
(6.171) (2.379) (6.447) (2.340) (4.318) (2.216)

Distance to Qianjiang New CBD (km) 29.70 11.03 31.63 11.13 26.27 10.94
(5.588) (2.383) (6.198) (2.407) (4.045) (2.284)

Distance to the Qiantang River (km) 3.782 10.24 3.000 10.28 6.777 10.04
(3.289) (2.380) (3.190) (2.312) (3.085) (2.195)

Distance to the administrative boundary (km) 6.971 15.48 8.680 15.42 4.463 15.28
(4.880) (1.462) (5.672) (1.485) (3.354) (1.423)

Notes: The data in Table 5 are the mean value, and the data in () are the standard deviation.

4.2. The Suitability Test of a Double Differences Model

A Parallel trend hypothesis is an important premise of the double differences model. Hence,
before empirical regression, parallel trend tests are needed to verify whether the changing trends of
the experimental group and the control group are consistent before the implementation of the policy.
As such, the following model was established:

Ln(Pit) = α0 + α1

10∑
k≥10

Hit0+k +
10∑

n=1

γnMni + ei (3)
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where α0 is a constant; α1 refers the effect of the merger in that month; γn represents the characteristic
price of each control variable; and ei stands for residual. The inspection results are shown in Figure 3,
where H (0) refers to the month of implementation of the policy. The specific meanings of variables
were listed on Table 6.

Table 6. Variables and description.

Variable Variable Description

Pi The explained variable that represents the transaction price of second-hand house i.
H A dummy variable. If the city-county merger is implemented in t0+k month, the value is 1,

otherwise, it is 0.
Mni Control variables.

t0+k
t0 is the month of implementation of the policy. −10 ≤ k ≤ 10, when k < 0, it refers that t0+k is
the k-month before the merger; when k ≥ 0, it refers that t0+k is the k-month after the merge.

Figure 7 shows that the estimated coefficient of 6 months before the implementation of the
city-county merger is not significant. The result indicates that in the 6 months before the merger,
the changing trend of house prices in the Fuyang and West Lake District is basically the same, thus
passing the parallel trend test.
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4.3. Difference-In-Differences Regression and Result Analysis

After testing the applicability, the next step is the empirical analysis. The empirical study is
divided into two parts; the first part studies the time effect of Fuyang’s city-county merger, and the
second part studies the spatial effect of Fuyang’s city-county merger.
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4.3.1. The Time Effect of Fuyang’s City-County Merger on House Prices

In this part, the sample data from both before and after merging was put into the formula (1), and
the regression results of Tables 3 and 4 were procured. Among them, Table 3 estimates the short-term
impact of the city-county merger on house prices and uses the samples from 2014 and 2015; Table 4
estimates the long-term impact of the city-county merger on house prices. The samples used before
the merger remain unchanged, and the samples after the merger (February 2015) are replaced by
samples from 2019. The control groups in columns (1) and (2) of the two tables are the samples from
the West Lake District, while the samples from the riverside area are added in columns (3) to (6) for the
robustness test.

Table 7 shows the short-term effect of the city-county merger of Fuyang on house prices. Column (1)
shows that the interaction term T × A had a significantly negative impact on house prices, and the
regression coefficient is −0.129, which indicates that the price of Fuyang decreased by about 12.9%
when compared with that of West Lake District in a short period of time due to the city-county merger.
Column (2) shows that the interaction term T × A still had a significant negative impact on house
prices after the control variables were added, and the regression coefficient is −0.0961. This indicates
that the city-county merger had a significantly negative impact on house prices of Fuyang Compared
with the West Lake District over a short period of time, and it decreased by 9.61%. This also shows that
the city-county merger hindered the growth of Fuyang house prices in the short term. The results of
columns (3) to (6) are thus consistent with the first two columns, indicating that they are robust.

Table 7. Regression results of the short-term impact of the city-county merger of Fuyang on
housing prices.

(1) (2) (3) (4) (5) (6)

Explanatory variable Control sample area
Ln (P)

West Lake
District

Ln (P)
West Lake

District

Ln (P)
Binjiang
District

Ln (P)
Binjiang
District

Ln (P)
West Lake+

Binjiang

Ln (P)
West Lake+

Binjiang

T × A −0.129 *** −0.0961 *** −0.177 *** −0.146 *** −0.135 *** −0.103 ***
(0.0143) (0.0131) (0.0166) (0.0162) (0.0125) (0.0118)

Before and after the merger (T) 0.00377 0.00526 0.0518 *** 0.0525 *** 0.00968 0.0174 ***
(0.00871) (0.00791) (0.0120) (0.0115) (0.00659) (0.00611)

Merged district (A) −1.111 *** −0.979 *** −0.822 *** −0.364 *** −1.013 *** −0.406 ***
(0.0110) (0.0295) (0.0130) (0.0311) (0.00972) (0.0228)

Constant 9.994 *** 10.55 *** 9.704 *** 9.571 *** 9.896 *** 9.613 ***
(0.00660) (0.0343) (0.00942) (0.0288) (0.00506) (0.0227)

Control Variables ×
√

×
√

×
√

Observations 13,834 13,834 10,128 10,128 18,741 18,741
R-squared 0.676 0.734 0.567 0.601 0.631 0.683

Standard errors in parentheses; *** p < 0.01, ** p < 0.05, * p < 0.1.

Table 8 shows the long-term effect of the city-county merger of Fuyang on housing prices. Column
(1) shows that the interaction term T ×A has a very significant positive impact on house prices and had
a regression coefficient of 0.331. This indicates that housing prices in Fuyang had increased by about
33.1% as compared to the West Lake District within 4 years after the city was removed. Column (2)
showed that the interaction term T × A also had a significant positive impact on house prices and had
a regression coefficient of 0.338. This indicates that the city-county merge made the price of Fuyang
relatively higher than that of West Lake District within the first 4 years. The area also increased by
about 33.8%. This shows that the city-county merger of Fuyang can promote the growth of Fuyang
housing prices in the long term. The results of columns (3) to (6) are consistent with the first two
columns, and this indicates that they are robust.
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Table 8. Regression results of the long-term impact of the city-county merger of Fuyang on
housing prices.

(1) (2) (3) (4) (5) (6)

Explanatory variable Control sample area
Ln (P)

West Lake
District

Ln (P)
West Lake

District

Ln (P)
Binjiang
District

Ln (P)
Binjiang
District

Ln (P)
West Lake+

Binjiang

Ln (P)
West Lake+

Binjiang

T × A 0.331 *** 0.338 *** 0.319 *** 0.263 *** 0.335 *** 0.235 ***
(0.0129) (0.0157) (0.0148) (0.0152) (0.0120) (0.0131)

Before and after the merger (T) 0.755 *** 0.724 *** 0.767 *** 0.780 *** 0.751 *** 0.719 ***
(0.00828) (0.0123) (0.00871) (0.0113) (0.00669) (0.00831)

Merged district (A) −1.111 *** −1.007 *** −0.822 *** −0.374 *** −1.013 *** −0.540 ***
(0.00914) (0.0250) (0.0113) (0.0306) (0.00862) (0.0221)

Constant 9.994 *** 10.61 *** 9.704 *** 9.566 *** 9.896 *** 9.689 ***
(0.00548) (0.0273) (0.00775) (0.0212) (0.00449) (0.0180)

Control Variables ×
√

×
√

×
√

Observations 11,106 11,106 8108 8108 14,638 14,638
R-squared 0.773 0.835 0.735 0.784 0.735 0.781

Standard errors in parentheses; *** p < 0.01, ** p < 0.05, * p < 0.1.

In order to find the difference between the T ×A regression coefficient in 2015 and T ×A regression
coefficient in 2019, a Chow test was carried out for T × A coefficients in the corresponding columns of
Tables 3 and 4, respectively, and the test results are as follows (Table 9):

Table 9. The results of Chow test.

(1) (2) (3) (4) (5) (6)

chi2(1) = 1161.31 701.86 1183.44 672.18 1296.38 487.54
Prob > chi2 = 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

In Table 9, columns (1), (3), and (5) show that when no control variables are added, the T × A
coefficient in 2015 is significantly different from that in 2019 in statistical sense; columns (2), (4), and (6)
show that after adding control variables, the T × A coefficient in 2015 is still significantly different from
that in 2019. It can be seen that there are significant differences in the impact of Fuyang’s housing
prices one year after the merger and four years after the merger. Accordingly, the city-county merger
of Fuyang has a time effect on Fuyang house prices. It hinders the growth of Fuyang house prices in
the short term and promotes the growth of Fuyang house prices in the long term.

4.3.2. The Spatial Effect of the City-County Merger of Fuyang on House Prices

In this part, the paper explores the spatial effect of the city-county merger of Fuyang on Fuyang
housing prices. To do this, the second-hand housing samples of Fuyang are grouped according to the
distance from the second-hand housing to the West Lake District. Since the distance from the sample
to the West Lake area ranges from 0.015 km to 31.4 km, and the number of samples with a distance
greater than 12 km is very small, this paper divides the sample into four groups with a unit length of
3 km and takes the nearest group (0–3 km) from the West Lake area as the reference group. The other
groups are then compared with the reference group respectively. Due to the short-term merger that
has yet to fulfil its role fully, this paper looks to study the long-term spatial effect. Substituting the
sample data of 2019 before and after the merger into formula (2), the following results were obtained.

Table 10 shows the spatial effect on the house prices of Fuyang four years after the merger of
Fuyang. Column (1) shows that the coefficient of interaction term T × D is 0.0624, which is significantly
positive at the statistical level of 0.05, indicating that the housing prices within the range of 3–6 km
away from the West Lake District increased by about 6.24% as compared to the benchmark group.
Column (2) shows that the interaction term of T × D had a significantly negative impact on housing
prices in Fuyang, with a coefficient of −0.11. This indicates that the price of houses within 6–9 km
away from the West Lake District has increased by about 11% less than that of the benchmark group.
Column (3) shows that the interaction term T × D has a significant negative impact on the house price
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of Fuyang, with a coefficient of −0.14, indicating that the price of houses 9 kilometres away from
Hangzhou increased by about 14% less than that of the benchmark group.

Table 10. Regression results of the spatial effect of city-county merge of Fuyang on house prices.

(1) (2) (3)

Explanatory variable ln(P) ln(P) ln(P)
West Lake area distance (km) 3–6 6–9 > 9

T × D 0.0624 ** −0.110 *** −0.140 ***
(0.0265) (0.0304) (0.0299)

Before and after the merge (T) 1.074 *** 1.073 *** 1.078 ***
(0.0147) (0.0178) (0.0181)

Distance to West Lake District (D) −0.123 *** 0.194 *** 0.479 ***
(0.0395) (0.0635) (0.0371)

Constant 10.30 *** 5.229 *** 9.034 ***
(0.471) (0.389) (0.0761)

Control variables
√ √ √

Observations 2,599 2,248 2,529
R-squared 0.793 0.780 0.756

Standard errors in parentheses; *** p < 0.01, ** p < 0.05, * p < 0.1.

In order to get the statistical difference between each group and the reference group, a Chow test
was carried out on the T × A regression coefficients of each group and the T × A regression coefficients
of the reference group. The results are as follows (Table 11).

Table 11. The results of Chow test.

(1) (2) (1) (3) (2) (3)

result
chi2(1) = 19.61 chi2(1) = 23.87 chi2(1) = 0.91

Prob > chi2 = 0.0000 Prob > chi2 = 0.0000 Prob > chi2 = 0.3393

Table 11 shows that the T × D coefficients of columns (1) and (2) and (3) are significantly different,
while the T × D coefficients of columns (2) and (3) are not significantly different. Combined with the
results in Tables 4 and 6, it can be seen that the overall housing price level has increased just four years
after Fuyang’s merger. The housing price within 3–6 km from the West Lake District has increased
more than that of the benchmark group, indicating that the impact is greater. In contrast, the housing
price outside the 6 km point from the West Lake District has increased less than that of the benchmark
group, indicating that the impact was less. In conclusion, the city-county merge has a spatial effect on
the house prices of Fuyang in the long run, which increases first and then decreases with the increase
of the distance from the West Lake District. It was also noted to have the strongest effect on house
prices within 3–6 km of the West Lake District.

5. Discussion

5.1. Topic, Goal, and Methods

The city-county merger is an important way to adjust the administrative division. This paper
attempts to analyse the time and spatial effect of the city-county merger on housing prices. Different
from what is reported in existing papers, this paper stressed that the city-county merger is a process
rather than a time node. Therefore, the social and economic integration in the process of merging must
be considered. This paper holds that only when the integration goes on smoothly can the city-county
merger have a positive effect on the economy so that house prices can be improved. In addition, the
effect will vary with the distance to the urban area.

The double difference method is a common method to evaluate the effect of policy. On this basis,
this paper combines the double difference method with the hedonic price model commonly used in
the field of real estate research. Through the establishment of the econometric model, this paper makes
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an empirical study on the impact of the city-county merger on housing prices in Fuyang, Hangzhou.
The purpose is to reveal the time and special effect of the city-county merger on housing prices and to
contribute to the empirical research in this field.

5.2. Result

5.2.1. Time-Effect

The city-county merger will have a time effect on Fuyang housing prices, which will hinder
the growth of Fuyang housing prices in the short term but promote the growth of housing prices
in the long term. The reason that the housing price growth of Fuyang is hindered in the short term
is that the policy of merger is not efficient, which cannot promote the economic development and
urbanization of Fuyang in the short term. In order to integrate Fuyang into Hangzhou, Fuyang’s urban
planning system is integrated into Hangzhou’s planning system from the original independent system.
Under the planning of Hangzhou, Fuyang District has launched many infrastructure construction
projects. Hangzhou municipal government and Fuyang District government have jointly invested in
many projects, covering industry, transportation, medical treatment, education, and other aspects such
as the construction of an inter-city subway, promoting industrial integration and so on. At the end of
2015, five major industrial projects with an investment of more than 4 billion yuan were started in
Fuyang District. However, the process of Fuyang’s integration into Hangzhou lasted for a long time,
and the measures taken by the government in the short term could not produce an efficient promotion
effect. In addition, the draft of Hangzhou Fuyang Zoning Plan (2017–2020), which provides normative
guidance for Fuyang development, was completed in September 2018, and many key projects were
put forward after 2015. Within one year after the city-county merger, the planning policy was not
perfect, and the construction project was still at the starting stage or not even formed yet. Therefore, the
development pace and attraction of talent of Fuyang District is still not as good as that of Hangzhou,
and neither is the development of Fuyang real estate market.

By the middle of 2018, Fuyang district had made some achievements in construction, and the
positive role of the city-county merger had also been revealed. In terms of industry, the listing of
Fuyang Development Zone in the National Independent Innovation Demonstration Zone, the opening
of Fuyang Park in the Cross-Border E-commerce Comprehensive Pilot Zone, and the opening of
Dongzhou International Port can all contribute to economic growth. In the Fuyang plan, it is also clearly
proposed that there should be a promotion of the docking of the Fuyang Industrial Platform with the
Qiantang River Ecological Economic Belt, Zhijiang Cultural Industrial Belt, and other provincial and
municipal industrial platforms. In addition, there should be an acceleration of the construction of
industrial innovation base, high-tech manufacturing strong zone and other industrial transformation
projects. In the four years since the merger, the Fuyang industry has seen a number of transformations
and upgrades, and the progress and completion of various projects have promoted the economic
development of Fuyang District.

In addition, the infrastructure construction of the Fuyang District has also been stressed upon. In
terms of transportation, the Zhuxian Railway, Hangzhou-Huangdao High-Speed Railway, and other
railways opened by the end of 2018. The Hangzhou Fuyang Intercity Railway and other transportation
lines related to Fuyang will also be the focus of a speeding up of construction, and Fuyang’s
transportation will become increasingly convenient. In terms of medical treatment, the Fuyang
government has established a close cooperative relationship with Shao Yifu Hospital, Zhejiang People’s
Hospital, Zhejiang Hospital of Traditional Chinese Medicine, and other top hospitals in the Zhejiang
province between 2018 and 2019. For education, Fuyang government has also reached a close
cooperative relationship with Zhejiang Normal University and Hangzhou Normal University, the top
two normal universities in the province, in order to promote the combination of university resource
advantages and local development needs. In addition, Fuyang District also focuses on promoting
cultural facilities and sports facility construction projects, such as Fuyang’s new library, the Science and
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Technology Museum, and the implementation of the upgrading and transformation of Fuyang District’s
Gymnasium. The infrastructure construction in Fuyang District is thus gradually being fine-tuned.

To sum up, the efficiency of the policy is low in the short term, and the economic level and urban
agglomeration effect of Fuyang District are not as good as that of Hangzhou, and thus hinders the
house price of Fuyang District. In the long run, however, due to the industrial upgrading and the
gradual improvement of infrastructure construction in Fuyang, the economic growth and urbanization
of Fuyang is being promoted, and this improves the residents’ purchasing power, housing demand,
and the expectation of house prices, thereby promoting the growth of housing prices.

5.2.2. Spatial-Effect

In the long run, the city-county merger will have a spatial effect on the house price of Fuyang.
The development of Fuyang District will be affected by the Hangzhou urban area after the merger
of Fuyang, but due to the difference in distance, the influence of each region is markedly different.
Four years after the merger, many construction projects in Fuyang had been completed, and the positive
impact of the merge had begun to show. Generally speaking, the closer one is to the Hangzhou urban
area, the greater is the impact. Firstly, the transportation project between Fuyang and the main urban
area is the key project, while the region closest to the main urban area is the most convenient area,
and this is more closely connected with the main urban area. Secondly, when the urban development
space of Hangzhou becomes insufficient, it will seek to expand outwards. The merger of Fuyang will
provide the expansion space for Hangzhou, and the expansion space will be relatively close to the
urban area of Hangzhou. For example, the newly built Cross-Border E-Commerce Comprehensive
Pilot Zone, Dongzhou international port, and other facilities in Fuyang District are located in the area
close to the urban area of Hangzhou, among the planned multiple economic development zones. Most
of these are also very close to the urban area, which leads to faster development of the area near the
urban area of Hangzhou in Fuyang district and lends itself to a greater role in promoting house prices.

6. Conclusions

6.1. Key Findings

This paper presents an empirical study on the influence of city-county merge of Fuyang on
housing prices and obtains the following key findings:

(1) In the early stage, the city-county merger had a negative impact on housing prices in Fuyang. This
paper puts forward the hypothesis that “the impact of the city-county merger on Fuyang house
prices is uncertain in the early stage”, because the existing research shows that the improvement
of the level of economy and urbanization can promote the growth of house prices, but the impact
of the city-county merger on the economic and urbanization level of the merged area is uncertain,
so it is impossible to determine the impact of the city-county merger on house prices in the short
term. The results of this study show that in a short period of time, the price of houses in Fuyang
will fall because of the lack of efficiency of the policy, which cannot play a positive role in the
economy and urbanization of Fuyang. The merger of Fuyang into Hangzhou cannot be completed
in a short period of time. It will take a long time for the issuance of planning documents or the
construction of infrastructure. Therefore, in the early stage after the merger, the development of
Fuyang failed to be promoted, and it may even have declined compared with Hangzhou urban
area. Therefore, house prices in Fuyang also suffered a negative effect.

(2) The city-county merge of Fuyang has a time-effect on Fuyang house prices, which hinders
the growth of Fuyang house prices in the short term but promotes the house price in the
long term. Only under the premise of a good integration of the district and the city can the
positive role of a city-county merge be effectively administered. Moreover, it is a long-term
process to play a positive role in house prices. In the short run, due to the low efficiency of the
policy, the incomplete integration of Fuyang District and Hangzhou City, and the incomplete



Sustainability 2020, 12, 1639 22 of 26

construction of corresponding supporting policies and infrastructure, the economic growth and
urban agglomeration effect of the Fuyang District would not be as good as that of the original
urban area of Hangzhou, so the growth of house prices in Fuyang District is hindered. Conversely,
in the long run, it can be seen that Fuyang’s “integration into Hangzhou” is progressing smoothly,
and Fuyang District’s key construction projects have been carried out in their entirety. In addition,
industrial upgrading and infrastructure construction have promoted economic growth and
urbanization, and the economically developed Hangzhou has the ability to drive the development
of Fuyang, thereby promoting the growth of house prices.

(3) In the long run, the city-county merge of Fuyang has a significant spatial-effect on house prices in
Fuyang, and this is an effect that increases first and then decreases. While the impact decreases
with distance from the West Lake District, it has a conspicuous effect on house prices within 3–6
km from the West Lake District. The areas closer to the West Lake District are more likely to get
any overflow in resources from the urban area, and traffic towards the West Lake District is more
convenient. Therefore, there is a greater development opportunity, the economy is more likely to
grow rapidly, and house prices will be further promoted.

6.2. Public Policy Implications

In this paper, the empirical study has shown that the city-county merge has a time effect and a
spatial effect on housing prices, and this can be an important reference for city governments of the same
level as Hangzhou, allowing them to better implement the policy of city-county mergers, regulating
housing prices, and meeting the housing demands of residents.

(1) The city-county merger shall follow the principle of adjusting measures to local conditions. The
prerequisite for the county (county-level city) to play an active role is the coordinated development
of political, economic, social, cultural, and ecological construction in the administrative region.
However, it is worth noting that there are huge differences in the natural environment and the
human environment of each administrative region in China, and the existing economic level
and urbanization level are also uneven. Therefore, a city-county merge cannot be a mechanical
imitation. Prior to the implementation of the city-county merge policy, a detailed field investigation
and theoretical analysis have to be carried out, and a set of comprehensive plans suitable for the
local reality must be formulated in order to provide guidance for integration after the merger.

(2) Attention should be paid to the follow-up of supporting policies in the adjustment of administrative
divisions. The government needs to formulate a series of supporting policies that cover aspects
such as industry, transportation, health care, education, and sports, among others, along with
policies for the promotion of economic and social development of the merged areas through
all-round upgrading. From the case of Fuyang, we can see that it takes time for the city-county
merge to begin to play an active role. Therefore, when the government proposes the city-county
merge policy, it should start to formulate supporting policies and development plans. This can
not only improve the efficiency of the policy and promote the integration process of the district
and the city but also promote the economic development and urbanization of the district.

(3) The government should strengthen the regulation of house prices and improve house price policy.
If the positive effects of the city-county merge policy begin to take effect, it is inevitable that
the housing prices in the merged areas will rise. The development of the city improves the
consumption-ability of the residents, and the residents can thus bear the rise of the housing prices
within a reasonable range. However, too high an increase will bring a great burden to consumers.
Therefore, the government should consider the time effect and spatial effect of city-county merge
when creating a housing price control policy. While preventing the overall change of housing
price from being too exponential, it should also keep a close eye on the widening of the difference
in the internal housing price level of the area that is being withdrawn and merged and guide
consumers in making rational decisions.
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6.3. Challenges

On the basis of this study, follow-up research can be carried out, but future research also faces
challenges. In the process of administrative division adjustment, there will be many factors that have
an impact on the effect of the reform, which need more attention in the follow-up study.

(1) Financial system. It is a long-term process, not a time node, in which social and economic
relations will be integrated, but how to integrate is related to the financial system after the
merger. If the “district” after the merger still retains independent financial power, then there is
a power for the district to develop its own economy, and there is no power for the prefecture
level cities to promote integration and economic development; if the “district” after the merger
does not have independent financial power, then the prefecture level cities have the power for
development, while the district lacks such capacity, so the financial system may be an important
influencing factor.

(2) Economic and social management power. After the merger, whether the district retains the power
of economic and social management has an important impact on the effect of the merger. If the
power of economic and social management is retained, the district will have autonomy in the
process of development, which will lead to higher enthusiasm, but the prefecture-level city may
lose power due to small interference space; if the power of economic and social management is
collected, the district will be controlled by the prefecture-level city in the process of development,
which can reduce efficiency and attack the development enthusiasm of the district.

(3) The economic development level of the central city. In order to produce radiation effect on the
economy of the surrounding cities, it is necessary for the central cities to have certain economic
strength. Hangzhou has enough capacity to radiate and drive counties, cities, and districts, but
other cities do not necessarily have such capacity, so the economic level of the central city is also
one of the influencing factors.

Because of the above factors, the effect of administrative division reform is uncertain. In
the follow-up study, we should consider the influence of the above factors and test it through
empirical research.
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