
Citation: Wong, D.W.H.; Lee, H.F.;

Zhao, S.X.B.; Tai, A.C.L. Post-2008

Fiscal Stimulus Packages and the

Driving Forces for China’s

Urbanization. Land 2022, 11, 2303.

https://doi.org/10.3390/

land11122303

Academic Editor: Abbas Rajabifard

Received: 23 October 2022

Accepted: 12 December 2022

Published: 15 December 2022

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2022 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

land

Article

Post-2008 Fiscal Stimulus Packages and the Driving Forces for
China’s Urbanization
David W. H. Wong 1 , Harry F. Lee 2,* , Simon X. B. Zhao 3 and Andy C. L. Tai 4

1 Department of Management, The Hang Seng University of Hong Kong, Hang Shin Link, Siu Lek Yuen, Shatin,
New Territories, Hong Kong, China

2 Department of Geography and Resource Management, The Chinese University of Hong Kong, Shatin,
Hong Kong, China

3 Division of Humanities and Social Sciences, Beijing Normal University-Hong Kong Baptist University United
International College, Zhuhai 519087, China

4 Division of Business and Hospitality Management, College of Professional and Continuing Education, The
Hong Kong Polytechnic University, Hung Hum, Kowloon, Hong Kong, China

* Correspondence: harrylee@cuhk.edu.hk

Abstract: A growing body of research has sought to determine how different factors have affected
urbanization in developed countries over the past decades. Yet, few studies have systematically
examined urbanization’s driving forces, particularly in emerging economies. In 2008–2009, the
Chinese government announced an economic stimulus program to revitalize an economy struck by
the 2007–2008 Global Financial Crisis. This study aims to identify how urbanization’s driving forces
evolved under a drastic change in fiscal policy and revisit the conventional urbanization theories in the
Chinese context. Using a dataset covering 31 Chinese provinces and spanning the periods 2005–2011
and 2013–2015, we employ panel data regressions to analyze whether such a fiscal arrangement
affected urbanization in China. Throughout the entire period, the fiscal stimulus program caused a
change in the drivers for urbanization at the national and regional levels. Before the implementation
of the program, industrialization drove urbanization. After the program’s implementation, land
financialization was crucial in promoting urbanization across the country. Our findings challenge
the conventional urbanization theory—industrialization is always the primary driving force of
urbanization in emerging economies. Land financialization, a kind of tertiary production, can also
drive urbanization significantly.

Keywords: urbanization; industrialization; land financialization; fiscal stimulus package; global
financial crisis; China

1. Introduction

Urbanization is a major driver of social and economic development. It constitutes a
rise in the population living in cities and the expansion of urban land and infrastructure [1].
Rapid urbanization represents one of developing countries’ most distinctive features. While
most developed countries took about two centuries to achieve significant urbanization rates,
China’s urbanization took only half that time to reach comparable levels. China’s urban-
ization occurred in a compressed amount of space and time, propelled by a “transactional
transition” that reflects recent fundamental changes in the flows of people, commodities,
capital, and information—between and within the countries [2]. In this era of globaliza-
tion, intensive foreign capital inflows, high international trade volumes, sharp population
growth, and massive rural-to-urban migration have helped shape China’s urbanization in
various ways.

For developed countries, some studies have documented the driving forces behind
urbanization at the national, supra-national, and global levels [3–5] and have established
the relationship between various factors and urbanization. For example, Wong, Hesse,
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and Sigler [6] and Kutz and Lenhardt [7] explored the impact of the Global Financial
Crisis (GFC) on the urbanization of Luxembourg, Singapore, and Morocco. Luxembourg
and Singapore experienced rapid urban growth driven by investors’ demand, fostering
the urbanization process. On the other hand, with less-developed financial systems, the
Moroccan government transformed housing policy away from homeownership access. It
sought to establish a new urban model to attract international investors to invest in the
local property market, while such a motive hampered local urbanization. However, few
studies systematically investigate the drivers of urbanization in emerging economies [8].
As a major developing economy, China provides a unique case for studying urbanization.
By figuring out which factors contribute to urbanization, the Chinese government can
increase healthy economic growth and alleviate negative impacts such as overcrowding
and environmental degradation. Differences in local government structures, social–cultural
backgrounds, historical and geographical factors, and the divide between coastal and
inland urbanization played a role in this history—so did fiscal policy.

To what extent did massive post-crisis fiscal spending affect China’s urbanization? In
November 2008, the government spent CNY four trillion as a fiscal stimulus. Local govern-
ments financed the stimulus through bank loans, and continue to do so. The upsurge in
domestic investment occurred due to the extensive scale finance of state-owned enterprises
and large infrastructure projects across China [9]. Such a massive stimulus should have
affected China’s urbanization dynamics. The Chinese fiscal policy plays a pivotal role in
determining urbanization. The fiscal stimulus packages (FSP) implemented after the GFC
emphasize large-scale urban development projects, speeding up land financialization in
urban spaces through land mortgages and municipal corporate bonds. However, land
financialization brings the uncoordinated development of the population flows and the
conversion of land use from non-urban to urban uses across the country [10].

Given the drastic change in fiscal policy after the 2007–2008 GFC and its associated
impact on urban development, we raise the following research questions: Has China’s
primary urbanization driver changed by the FSP? If the answer is yes, how does land
financialization, the key feature of the FSP and a kind of tertiary production, enhance
urbanization in China and its macro-regions significantly in the aftermath of the GFC?

Many traditional urbanization theories emphasize how industrialization is crucial
in facilitating urbanization. Still, limited research examines whether the primary urban-
ization’s driver can be something other than the manufacturing sectors. Therefore, this
study contributes to the literature in two ways. First, we find that before launching the
FSP, industrialization was the primary driver of China’s urbanization. Yet, after the FSP
implementation, land financialization was pivotal in facilitating urbanization across China.
Our findings challenge the conventional urbanization theory—industrialization is always
the primary driving force of urbanization in emerging economies. Land financialization,
a kind of tertiary production, can also drive urbanization significantly. Second, unlike
many qualitative studies that use case studies to demonstrate how land financialization
fundamentally affects regional/city urbanization, we provide a systematic analysis and
quantitative evidence to prove land financialization’s contribution to urbanization.

2. Literature Review
2.1. Theories of Urbanization

Urbanization reflects the systematic increase in proportion to a country’s population
residing in urban areas. It describes the process of the population moving from rural to
urban localities. Such a movement often contributes substantially to the socio-economic
development of both places and the persons moving. The early years of urbanization
centered around theories from classical economics, the political setting of wages, and the
feedback in urban demand that urban agglomeration attracts.

Based on demographic dynamics, van den Berg [11] proposed a standard trajectory
for the population base of core cities and their periphery. His model specifies four stages of
urban development. In the first stage, the core city grows fast, and the periphery declines
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or remains steady in population. This is the stage of urbanization. During the second
stage, suburbanization occurs. The core city’s population starts to slow down while the
population of the periphery considerably increases. The proportion of the population
living in the periphery gradually rises. In the third stage, deurbanization occurs—the
absolute population growth declines in the core city, its periphery, and thus the entire urban
agglomeration. In the final stage, reurbanization entails a regrowth of population in the
core city and a slow decline of the population in the periphery. This stage ends the cycle,
which eventually leads back to the first stage—urbanization. Still, Parr [12] provides an
alternative model, criticizing the repeating nature of the van den Bergian model assumption
that after the reurbanization stage a new urbanization stage will start.

In addition, classical economic theories of urbanization dominated the early research
on urbanization. These theories specifically looked at the association between structural eco-
nomic change and the spatial dynamics of labor markets. For example, the Lewis–Fei–Ranis
model presents a two-sector model of the economy [13,14]. The rural subsistence sector
exhibits zero marginal labor productivity because farmers use traditional methods on
overpopulated lands. In contrast, a high-productivity modern, urban, and industrial sector
gradually draws in labor, seeking higher wages and a better quality of life. As the modern,
urban sector expands, labor leaves behind the relatively unproductive agricultural sector,
searching for higher wages in urban-based manufacturing. Thus, income differentials
arising early in industrialization drive urbanization.

Todaro’s model of rural-to-urban migration represents another classic in the urbaniza-
tion literature [15]. Farmers and country residents file into cities not because cities provide
higher incomes, but instead because cities offer the hope of higher incomes—whether these
migrants rationally form these expectations or not. Political—rather than economic—factors
drive income differentials in these models. Namely, “a politically determined minimum ur-
ban wage at levels substantially higher than agricultural earning” pushes labor in cities [16].
However, Li, Cheong, Shen, and Fu [17] argue that Lewis–Fei–Rans’ and Todaro’s models
undermine the advancement of agriculture sectors in improving rural household income.
The rise in rural household income will increase the possibility of rural households migrat-
ing from urban to rural areas.

2.2. China’s Urbanization: A Preliminary Assessment

China’s urbanization process can be understood as an essential part of the general
political, economic, social, and development processes that have shaped unique config-
urations in the post-1978 reform era [18]. Despite the globalizing forces, such as foreign
direct investment and export and decentralization of fiscal and administrative powers from
central to local governments over the past four decades, the Party-state played powerful
and multiple roles as the decisionmaker, participant, and regulator in the urbanization
process [19].

China’s urbanization has its salient features because of the unique household registra-
tion (hukou) system, which divided the entire population into two classes of citizenship:
urban and rural residents. The Chinese people enjoyed various political, economic, and
social rights based on different hukou types. Only residence permit holders could live in
particular urban areas, and rural residents could not just move wherever they wanted.
Contrasted with the high labor mobility assumption of the Lewis–Fei–Ranis and Todaro’s
models, China’s hukou scheme prevented much of the mass rural-to-urban migration and
urban development that might have otherwise occurred [20]. From 1949 to 1984, the
Chinese government restricted rural residents from moving into cities for residency and
employment. Since 1984, a cohort of peasants has been allowed to migrate to cities to look
for job opportunities and live there [2]. Due to the vast amount of manufacturing foreign
direct investment flown into China, they worked in the production plants in the coastal
cities to earn higher wages than in their hometowns. Yet, they were not entitled to any
social benefits in the cities because they did not have the urban hukou. Due to the country’s
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massive industrialization, China’s urbanization lifted off. In the mid-2000s, urbanization
progressed faster than economic growth [21].

Land development, commodification, and marketization have become significant
forces in the new wave of urbanization in major large cities. After the 2007–2008 GFC,
the Chinese government implemented a four trillion FSP to promote economic growth.
In unison, many local governments converted rural land to urban land for fiscal revenue
generation to finance economic development. Consequently, the land economy played an
instrumental role in China’s urbanization in the 2010s [22,23].

To conclude, China’s urbanization is mainly influenced by the globalizing forces, the
increased market forces, and the active role of the state in the post-1978 period. More
importantly, the Chinese government put forward the National New-type Urbanization
Plan (2014–2020) to rationalize its urbanization process in March 2014. The hukou reform,
rural land marketization, improvement in urban public services for urban residents, and
reducing disparities between urban and rural areas are significant parts of the state-led
urbanization plan, which provides a new approach to China’s urbanization [2,24].

2.3. Roles of Industrialization and Land Financialization in Urbanization—A
Missing Determinant?
2.3.1. The Influence of Industrialization on Urbanization

The discussed literature provides considerable evidence that industrialization and
land financialization can play significant roles in urbanization. In the United States, Atack,
Margo, and Rhode [25] found that the development of the national transportation system
facilitated rural people to go to big cities to look for manufacturing jobs in the nineteenth
century. Over time, industrialization and urbanization became tightly connected. For
newly industrialized economies, Turok and McGranahan [5] explain how industrialization
promotes robust urbanization through the rapid development of non-agricultural sectors,
the division of labor, and economies of scale. Economic globalization has encouraged the
influx of manufacturing and service sector jobs from developed countries. The immigration
of agricultural workers from rural areas to urban places and large-scale investment in
public infrastructure has shaped the recent urbanization experience in Africa and Asia.

While these country examples provide some general information about the urbaniza-
tion process, they poorly serve scholars looking at the urbanization of developing countries
such as China. Some authors offer their perspectives on China’s urbanization pattern to its
trade at home and abroad. Scott and Storper [26] and He and Zhu [27] argue that many
metropolitan regions in China serve as the primary loci of national growth. Guo et al. [1]
indicate that export-oriented industrialization explains part of this growth. The economic
gains from proximity (agglomeration), technological advances, and a raft of urban-friendly
market and trade reforms also help explain some metropolitan areas’ urbanization patterns.
Many scholars have claimed that urbanization and industrialization grew together in other
countries [28,29]. Still, He et al. [30] show how such a correspondence between industrial-
ization and urbanization did not necessarily occur in China because of the hukou system.
China’s case shows how different industrialization types lead to various production and
product methods. Such differences may drastically influence a path of urbanization when
the country—at the same time—also experiences radical changes in its economic struc-
ture and systems. Despite these studies, Li and Haynes [31] indicate many researchers
underestimate the prominent role of industrialization on urbanization.

The 2007–2008 financial crisis affected how urbanization has occurred in China. Fol-
lowing the crisis, many labor-intensive industries have moved inland from coastal re-
gions [32,33]. The relocation of manufacturing firms has attracted foreign and domestic
capital inland, created new factory jobs, and stimulated local consumer markets. Such a
move has allowed rural migrants to work closer to home—staying in their home provinces
instead of going to other provinces. Migrants returning home have helped promote local
economic development by investing in fixed assets, starting new businesses, and bringing
capital, skills, and technology from the larger cities [34]. Local governments, in turn, have
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benefitted from increased tax revenue, increases in staffing (to meet the rising demand
for public services), and a boom in business and community infrastructure, making the
quality of life and commerce at home more attractive [35]. As such, the financial crisis has
engendered gradual “counter-urbanization” over the previous decade.

2.3.2. The Impact of Land Financialization behind Urbanization

In addition, some scholars look at land policy and find out how land financialization
stimulates urbanization. Wu [36] defines land financialization “as a tendency to use the
land as a financial asset to create financial capital to fund urban development projects.”
In China, the shift from agricultural to urban-centered production necessarily required
urbanization. Manufacturers, industrialists, and higher value-added service sectors could
not use agricultural land. Yet, unlike in other countries, local governments had more
robust fiscal and financial needs for land. During urbanization, they become the dominant
force to convert the land from the agricultural sector into non-agricultural and commercial
uses. Driven by local officials’ pro-growth political and economic policies, many local
governments marketed land to attract foreign capital and mobilize bank loans [37,38]. Such
investments further increased tax revenue—making the land financially and fiscally more
attractive.

More importantly, the central government adopted the fiscal FSP in 2008–2009, leading
to land financialization. As Wu [36] emphasizes, after adopting the fiscal policy, the
local government and many state-owned enterprises served as the major actors in land
development. The local government deploys land mortgages, local government financing
vehicles, and chengtou bonds (municipal corporate bonds) to use the land as collateral
to access more available credits under fiscal expansion. Yet, the central authorities have
recently cracked down on such finance—prompting local governments to replace the off-
balance-sheet debt incurred by local governments through financing vehicles tied up with
these land purchases with municipal bonds instead. Despite the new regulations, land
financialization remains one of the drivers of urbanization and a significant contributor to
fiscal revenue [9].

Briefly, as Li et al. [39] note, very few pieces of research pay attention to unveiling the
picture indicating the complex dynamics of phenomenal urbanization within China and its
macro-regions. The FSP undoubtedly had an impact on such urbanization. The effects of
the massive government stimulus spending on urbanization in China remain insufficiently
explored.

3. Materials and Methods
3.1. Data

Drawing upon the existing literature, we look at major forces driving urbanization
and consider regional variations. Our dataset covers 31 Chinese provinces, municipalities,
and autonomous regions. We segment the provincial-level dataset into sub-datasets of
three different macro-regions—Eastern, Central, and Western China—based on the Sev-
enth Five-Year Plan (1986–1990) adopted by the Chinese government. Several provinces,
municipalities, or autonomous regions with similar characteristics are grouped in each
macro-region. This regional delineation has been widely used in academic research on
Chinese regional economies [40]. In this study, we follow this delineation to perform our
inter-regional analysis.

Our data come from the China Statistical Yearbook, China Provincial and Municipal
Statistical Yearbook, China Textile Industry Development Report, China Rubber Industry Yearbook,
The Yearbook of China’s Electronics Industry, China Land and Resources Statistical Yearbook, China
Rural Statistical Yearbook, and various provincial/municipality financial reports. From the
2013 China Land and Resources Statistical Yearbook, the Ministry of Land and Resources did
not provide data on land conveyance fees (LCF) in 2012. Hence, we exclude our statistical
analysis in the year 2012. In addition, due to the data limit of LCFs and annual export
values of textile products (TP), rubber products (RP), and electronic products (EP), we
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cannot perform the analysis at the city level. Yet, fruitful insights into the driving forces of
China’s urbanization can still be obtained from the provincial-level data analysis.

Since the Chinese government implemented the 2008–2009 economic stimulus pro-
gram, we split our sample into two periods to examine the FSP’s effect. The first period
started from 2005 to 2009, representing before the FSP, while the second period spanned
2010–2011 and 2013–2015, which stands for after the FSP. The two periods have the same
sample size, facilitating their statistical comparison to trace the effect of the FSP on urban-
ization. In addition, such data allow us to cover multi-provincial and province-specific
factors driving Chinese urbanization. We posit that the level of a province’s (or group of
provinces’) urbanization (UL)—as our dependent variable—depends on various factors
measuring each province’s social development and economic transformation.

3.2. Measures
3.2.1. Dependent Variable

We want to know the extent of urbanization in a province or region. A province’s
urbanization level refers to the proportion of a province’s urban population relative to its
total population. Table 1 describes our variables’ specifics, the measurements, data sources,
and development of hypotheses. In line with international practice, the Chinese govern-
ment implemented the actual population counts—mainly residents—rather than de-jure
population counts derived from lists such as hukou holders (or individuals authorized and
registered to live in a particular area). We chose the study period from 2005 onwards [41].

3.2.2. Independent Variables

We also grouped our independent variables into two major urbanization drivers:
industrialization and land financialization.

In the past decades, the Chinese government decentralized authority and responsi-
bilities to local governments in providing industrialization incentives to stimulate local
innovation, formulate strategic industrial policies, and develop local economies [2,42]. The
decentralization process encourages industrialization, enhancing urbanization by expand-
ing service industries, economies of scale, and technological advancement. As such, we
posit that ID has a positive causal link with UL.

In addition, the government’s incentives to use the land to attract investment and
tax revenue also play a part in China’s provincial urbanization. We use land conveyance
fees as an independent proxy of land financialization for how land policy has affected
urbanization. Unlike other countries, the land is vital in China’s urban and economic
development production factors [32,33,38]. An LCF measures the intensity of that land use
and, thus, the effect of land financialization. We hypothesize a positive link exists between
LCFs and UL.

3.2.3. Control Variables

We classified our control variables into economic development, foreign direct invest-
ment, industrial structure, and investment in fixed assets in rural areas. Here, we explain
why we choose those variables.

Economic development represents the first driver of such urbanization. For economic
development (ED), we use per capita gross regional product measured as CNY in 2005 to
represent the level of economic development. In line with scholars such as Todaro [15], we
hypothesize that such ED positively correlates with UL.

Foreign direct investment (FDI) acts as one of the globalizing forces in the Chinese ur-
banization process. Chen and Wu [43] emphasized the role of differing FDI in urbanization
across Chinese regions. Such FDI focused on labor-intensive, export-oriented manufac-
turing sectors. Thus, FDI has fueled Chinese urbanization for decades, and it is the most
commonly used indicator to measure the extent of urbanization force [44]. We expect FDI
to correlate with UL positively.
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Table 1. Measurement, data sources, and supporting references for the variables employed in this
study.

Variable Full Name of
the Variable Measurement Expected Sign Data Source Supporting

Literature

UL Urbanization level
The proportion of the total de

facto population residing in an
“urban place” in a province

Dependent variable China Statistical
Yearbook Chan [41]

ED Economic
development

Natural logarithm of real
regional domestic product per
capita at 2005 constant price

+ China Statistical
Yearbook Todaro [15]

ID Industrialization
level

Revenue from the principal
business of industrial
enterprises above the

designated size over gross
regional product

+ China Statistical
Yearbook He, Wei, and Xie [42]

FDI Foreign direct
investment

Foreign direct investment flow
divided by gross
regional product

+

Provincial/
Municipality

Statistical Yearbook
and China Statistical

Yearbook

Chen and Wu [43]

TP Textile and apparel
product export

Share of annual export value of
textile and apparel products

divided by gross
regional product

+ China Textile Industry
Development Report

Song, Thisse, and
Zhu [45]

RP Rubber and plastic
product export

Share of annual export value of
rubber and plastic products

divided by gross
regional product

+ China Rubber Industry
Yearbook

Song, Thisse, and
Zhu [45]

EP Electronic product
export

Share of annual export value of
electronic products divided by

gross regional product
+ The Yearbook of China’s

Electronics Industry
Song, Thisse, and

Zhu [45]

LCF Land conveyance fee
Share of land conveyance fee

divided by general public
budget revenue

+

China Land and
Resources Statistical

Yearbook and various
provin-

cial/municipality
financial reports

Pan et al. [38]

RI
Investment in the
fixed asset in rural

areas

Investment in the fixed asset in
rural areas over gross

regional product
− China Rural Statistical

Yearbook Wu et al. [46]

Notes: + and − indicate the positive and negative association, respectively.

To estimate the effect of industrial structure on China’s urbanization, we also use TP,
RP, and EP as the explanatory variables to proxy the impacts of industrial structure on
urbanization determinants. We posit that TP, RP, and EP positively correlate with our
urbanization measure UL. At the very least, China’s textile and apparel manufacturing
industries mainly focus on labor-intensive production methods and high mobility in re-
sponse to changing costs in other areas. On the other hand, China’s rubber and plastic
manufacturing sectors focus on capital-intensive methods and target domestic markets.
China’s high-tech electronics industry encompasses the assembly work of a wide range of
electronic products from the region, making its production lines hard to relocate. Though
many export-led sectors could have attracted migrant workers in varying degrees, authors
such as Song, Thisse, and Zhu [45] point to textiles and apparel products, rubber and plastic
products, and electronic products as the vanguard for urbanization in China.

We employ the investment in fixed assets in rural areas (RI) as an independent proxy
to estimate the effect of urbanization. As for RI, we use this measure to pick up the
massive relocation of manufacturing plants from coastal areas to inland provinces. As
previously noted, many returning migrant workers brought capital, knowledge, and other
assets [46,47]. Thus, such fixed asset investments in rural areas hope to pick up those
counter-urbanizing influences that keep Chinese families and workers in the countryside.
If true, our variable RI should negatively correlate with UL.

The measurement, data sources, and supporting literature for the variables employed
in this study are summarized and presented in Table 1.
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3.3. Methods

We used panel data methods to test the above-stated hypotheses. Our data’s potential
regional variations require us to use two statistical models: fixed-effect models (FE) and
random-effect models (RE). We used the Hausman specification test results to decide which
specification method best fits our needs and data. Equation (1) shows the log-linear form
we tested.

ULit = αi + β1EDit + β2IDit + β3FDIit + β4TPit + β5RPit + β6EPit + β7LCFit + β8RIit + εit (1)

where the subscripts i and t denote the number of provinces and time, respectively, α and
βi are coefficients to be estimated, and εit is the random error.

We used two-stage least squares estimation (2SLS) to deal with the potential endo-
geneity problem between economic growth and urbanization. Scholars such as Liu et al.
have found that urbanization could have promoted Chinese economic growth by deepen-
ing domestic demand through higher densities and volumes of transactions. Chen and
Wu [43] point to a foreign direct investment channel, claiming that highly urbanized areas
would attract the FDI, which draws rural migrants searching for work in labor-intensive
manufacturing or service industries. Reinforcing itself, such migration would encourage
urbanization, leading to the migration–FDI cycles. Such two-way causality represents
the endogeneity that makes 2SLS estimation necessary. Hence, we instrument the lagged
variable of FDI to be an exogenous variable in Equation (1).

We applied three specification tests to test the quality of our instrumental variable.
First, we tested for over-identification. Using the Hansen test in the generalized method
of moments estimation, we studied if our additional instrument is exogenous. If we can
reject the null hypothesis of zero covariance between our instrument and the error term,
we know at least one instrument is invalid [48]. Second, we looked for weak instruments
to study whether the instrument has a low correlation with the endogenous variables. To
verify weak instruments’ existence, we needed to test if a first-stage partial F test is less
than 10 [49]. Finally, we conducted a Durbin–Wu–Hausman test to examine whether the
residuals from Equation (1) on all the exogenous variables have a significant coefficient
when added to the original model specification. The null hypothesis is that if the coefficient
on the residuals from the first-stage regression is not significantly different from zero, then
the regressors are exogenous. Otherwise, the regressors are endogenous.

4. Results

To demonstrate the influence of the CNY four trillion fiscal stimulus on China’s
economic structure, Figure 1 indicates the manufacturing industry and gross fixed capital
formation (GFCF) percentages over China’s gross domestic product (GDP) from 2006 to
2018. The share of the manufacturing industry in China’s GDP gradually decreased from
42.0% in 2006 to 32.8% in 2018. Moreover, the contribution of gross fixed capital formation
to China’s GDP increased sharply from 39.9% in 2006, peaked at 47.0% in 2011, and steadily
declined to 42.7% in 2016. Subsequently, it rose from 43.2% in 2017 to 44.0% in 2018.

In addition, before the Chinese government implemented the FSP, the share of the
manufacturing industry’s GDP in China’s GDP surpassed the contribution of gross fixed
capital formation over China’s GDP. However, after the CNY four trillion stimulus pack-
age launched in 2008, the manufacturing industry’s contribution to China’s GDP was
remarkedly lower than the share of GFCF over China’s GDP. As such, the deployment of
the fiscal stimulus plan significantly affected China’s economic structure.
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Figure 1. The percentages of the manufacturing industry’s GDP and gross fixed capital formation
over China’s GDP.

Tables 2–5 show our regression results for China and its macro-regions. Out of the FE
and RE specifications, our Hausman test results favor random effects specifically. In other
words, breaking up urbanization and our other variables by larger regions had little extra ex-
planatory power. Before the FSP’s implementation (namely the period 2005–2009), based on
Models 2, 8, 14, and 20, the adjusted R2 values for the whole of China and Eastern, Central,
and Western China are 0.698, 0.693, 0.818, and 0.663, respectively. Similarly, after the FSP
launched (namely the period 2010–2011 and 2013–2015), the adjusted R2 values of the whole
of China and Eastern, Central, and Western China are 0.594 (Model 5), 0.716 (Model 11),
0.623 (Model 17), and 0.648 (Model 23), which suggest that the estimated equations are
capturing the significant determinants of urbanization.

After performing the 2SLS estimation, Models 3, 9, 15, and 21 report 2SLS estimate
results before the FSP, whereas Models 6, 12, 18, and 24 summarize the 2SLS estimate
after the FSP. We find that our 2SLS estimate results are robust for China and its three
macro-regions. Overall, the instrument test results were satisfactory and indicate that all
regression models are acceptable.

The Hansen’s J statistics for China and Eastern, Central, and Western China before
the FSP are 7.251, 12.368, 5.333, and 7.979, and insignificant (p < 0.05). Hansen’s J-statistics
for China and Eastern, Central, and Western China after the FSP are 11.738, 12.001, 8.717,
and 10.002, which are also insignificant (p < 0.05). Hence, no over-identification problem
is found. We checked the partial F statistic from the first-stage regression to test for weak
instruments and found no irregularities in all cases in our study period. We conducted the
Durbin–Wu–Hausman test and demonstrated that all models’ residuals from Equation (1)
on the lagged variable for FDI are insignificant (p < 0.05). Taken together, our estimation
results indicate that the lagged variable for FDI is not related to error terms and is strictly
exogenous.
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Table 2. Panel data regression results (fixed-effects (FE) and random-effects (RE)) and two-stage least
squares (RE (2SLS)) estimation for the whole of China.

Before the FSP After the FSP

Model 1
FE

Model 2
RE

Model 3
RE (2SLS)

Model 4
FE

Model 5
RE

Model 6
RE (2SLS)

Intercept 0.000
(0.000)

–1.197 ***
(0.163)

–1.208 ***
(0.163)

0.000
(0.000)

–1.517 ***
(0.262)

–1.056 **
(0.366)

ED 0.143 ***
(0.019)

0.167 ***
(0.017)

0.168 ***
(0.017)

0.148 ***
(0.043)

0.214 ***
(0.027)

0.163 ***
(0.038)

ID 0.061 ***
(0.009)

0.053 ***
(0.009)

0.049 ***
(0.011)

0.032 *
(0.018)

0.022
(0.015)

–0.019
(0.022)

FDI 0.076
(0.159)

0.162
(0.151)

0.219
(0.177)

0.025
(0.336)

0.311
(0.295)

0.744
(0.402)

TP –0.108
(0.092)

–0.129
(0.088)

–0.126
(0.087)

–0.278
(0.196)

–0.376 **
(0.178)

–0.381
(0.235)

RP –1.357 **
(0.454)

–1.391 **
(0.431)

–1.141 *
(0.598)

–0.776
(2.894)

–1.091
(2.173)

6.073
(3.286)

EP –0.079
(0.055)

–0.039
(0.051)

–0.034
(0.051)

0.192 *
(0.106)

0.231 **
(0.091)

0.564 ***
(0.139)

LCF 0.017 *
(0.007)

0.018 *
(0.007)

0.019 **
(0.007)

–0.062 ***
(0.007)

–0.064 ***
(0.007)

–0.035 **
(0.011)

RI 0.302
(0.258)

0.287
(0.048)

0.301
(0.248)

–1.739 ***
(0.575)

–1.594 ***
(0.511)

–0.863
(0.694)

Observations 155 155 155 155 155 155
Adjusted
R-squared 0.624 0.698 0.701 0.381 0.594 0.459

Hausman
test

(p-value)
n.a. 8.879

(0.353)
9.479

(0.394) n.a. 6.544
(0.587)

10.212
(0.334)

Notes: ***, **, and * indicate significance at 1, 5, and 10% levels, respectively. Robust standard errors are shown in
parentheses.

Table 3. Panel data regression results (fixed-effects (FE) and random-effects (RE)) and two-stage least
squares (RE (2SLS)) estimation for Eastern China.

Before the FSP After the FSP

Model 7
FE

Model 8
RE

Model 9
RE (2SLS)

Model 10
FE

Model 11
RE

Model 12
RE (2SLS)

Intercept 0.000
(0.000)

–1.079 *
(0.494)

–1.241 *
(0.495)

0.000
(0.000)

–0.361
(0.421)

–0.036
(0.737)

ED 0.113
(0.058)

0.161 **
(0.051)

0.176 ***
(0.051)

0.058
(0.051)

0.102 *
(0.042)

0.061
(0.075)

ID 0.071 ***
(0.019)

0.056 ***
(0.017)

0.039 *
(0.019)

0.074 ***
(0.018)

0.065 ***
(0.016)

0.004
(0.044)

FDI –0.573 **
(0.207)

–0.493 *
(0.194)

–0.189
(0.253)

–0.661 *
(0.276)

–0.507 *
(0.252)

0.026
(0.519)

TP 0.376
(0.194)

0.299
(0.182)

0.296
(0.179)

0.206
(0.489)

0.233
(0.444)

0.604
(0.783)

RP –1.318 **
(0.439)

–1.283 **
(0.416)

–0.592
(0.558)

–6.214 *
(2.981)

–6.748 *
(2.625)

10.493
(10.697)

EP –0.193 **
(0.062)

–0.159 **
(0.058)

–0.141 *
(0.058)

–0.177
(0.109)

–0.134
(0.098)

0.054
(0.196)

LCF 0.008
(0.009)

0.008
(0.008)

0.013
(0.009)

–0.054 ***
(0.007)

–0.052 ***
(0.007)

–0.033 *
(0.016)

RI 0.466
(0.958)

0.274
(0.907)

0.815
(0.944)

–2.522 *
(1.191)

–3.338 **
(1.053)

–1.619
(2.049)

Observations 60 60 60 60 60 60
Adjusted
R-squared 0.639 0.693 0.701 0.664 0.716 0.438

Hausman
test

(p-value)
n.a. 3.251

(0.918)
3.136

(0.959) n.a. 3.274
(0.916)

0.701
(0.998)

Notes: ***, **, and * indicate significance at 1, 5, and 10% levels, respectively. Robust standard errors are shown in
parentheses. According to the Seventh Five-Year Plan (1986–1990), Eastern China covers Liaoning, Hebei, Beijing,
Tianjin, Shandong, Jiangsu, Shanghai, Zhejiang, Fujian, Guangdong, Guangxi, and Hainan.
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Table 4. Panel data regression results (fixed-effects (FE) and random-effects (RE)) and two-stage least
squares (RE (2SLS)) estimation for Central China.

Before the FSP After the FSP

Model 13
FE

Model 14
RE

Model 15
RE (2SLS)

Model 16
FE

Model 17
RE

Model 18
RE (2SLS)

Intercept 0.000
(0.000)

–1.182 ***
(0.355)

–1.174 **
(0.362)

0.000
(0.000)

–1.326
(0.799)

–2.199 ***
(0.643)

ED 0.149 **
(0.043)

0.165 ***
(0.039)

0.163 ***
(0.039)

0.112
(0.105)

0.186 *
(0.085)

0.293 ***
(0.067)

ID 0.057 *
(0.025)

0.048 *
(0.022)

0.052 *
(0.026)

0.029
(0.043)

–0.003
(0.034)

–0.108 ***
(0.029)

FDI 0.485
(0.449)

0.564
(0.416)

0.533
(0.434)

1.266
(1.179)

1.056
(1.053)

–0.957
(0.964)

TP –0.346
(0.343)

–0.307
(0.326)

–0.271
(0.354)

–0.978
(1.628)

–0.198
(1.442)

0.329
(1.236)

RP –1.905
(2.622)

–2.221
(2.412)

–2.766
(3.066)

10.503
(8.779)

8.403
(8.096)

1.681
(7.395)

EP 0.423
(1.013)

0.629
(0.918)

0.632
(0.935)

1.856 **
(0.566)

1.923 ***
(0.516)

1.935 ***
(0.462)

LCF 0.017
(0.019)

0.015
(0.019)

0.019
(0.022)

–0.046 **
(0.014)

–0.051 ***
(0.013)

–0.047 ***
(0.011)

RI 0.302
(0.741)

0.199
(0.672)

0.307
(0.767)

1.609
(1.354)

1.016
(1.213)

2.183
(1.122)

Observations 45 45 45 45 45 45
Adjusted
R-squared 0.793 0.818 0.811 0.558 0.623 0.713

Hausman
test

(p-value)
n.a. 0.952

(0.999)
1.907

(0.984) n.a. 2.124
(0.977)

1.769
(0.995)

Notes: ***, **, and * indicate significance at 1, 5, and 10% levels, respectively. Robust standard errors are shown in
parentheses. According to the Seventh Five-Year Plan (1986–1990), Central China covers Heilongjiang, Jilin, Inner
Mongolia, Shanxi, Henan, Anhui, Hubei, Jiangxi, and Hunan.

Table 5. Panel data regression results and two-stage least square estimation (2SLS) for Western China.

Before the FSP After the FSP

Model 19
FE

Model 20
RE

Model 21
RE (2SLS)

Model 22
FE

Model 23
RE

Model 24
RE (2SLS)

Intercept 0.000
(0.000)

–1.046 ***
(0.244)

–1.587 *
(0.694)

0.000
(0.000)

–2.331 ***
(0.558)

–0.777
(0.874)

ED 0.131 ***
(0.032)

0.142 ***
(0.027)

0.206 *
(0.079)

0.313 ***
(0.069)

0.302 ***
(0.061)

0.128
(0.096)

ID 0.071 *
(0.035)

0.083 **
(0.027)

0.064 *
(0.029)

–0.051
(0.055)

–0.013
(0.047)

0.033
(0.062)

FDI 0.855 *
(0.372)

0.973 **
(0.339)

0.899 **
(0.297)

0.139
(0.924)

0.339
(0.804)

–0.282
(1.052)

TP –0.219
(0.141)

–0.232
(0.124)

0.198
(0.489)

–0.429 *
(0.207)

–0.495*
(0.192)

–0.305
(0.258)

RP –1.598
(3.098)

–1.062
(2.756)

–10.457
(10.509)

8.171
(4.632)

7.809
(4.343)

2.221
(5.925)

EP 1.061
(2.043)

–0.159
(1.732)

2.248
(2.682)

0.509 *
(0.195)

0.491 **
(0.178)

0.291
(0.239)

LCF 0.044 *
(0.017)

0.048 **
(0.015)

0.016
(0.036)

–0.072 ***
(0.014)

–0.073 ***
(0.014)

–0.059 **
(0.018)

RI 0.085
(0.425)

0.225
(0.387)

0.194
(0.337)

–2.054 *
(0.787)

–1.927 **
(0.733)

–0.582
(1.045)

Observations 50 50 50 50 50 50
Adjusted
R-squared 0.522 0.663 0.786 0.586 0.648 0.502

Hausman
test

(p-value)
n.a. 2.097

(0.978)
1.575

(0.991) n.a. 2.746
(0.949)

13.754
(0.131)

Notes: ***, **, and * indicate significance at 1, 5, and 10% levels, respectively. Robust standard errors are shown
in parentheses. According to the Seventh Five-Year Plan (1986–1990), Western China covers Xinjiang, Gansu,
Qinghai, Ningxia, Shaanxi, Tibet, Sichuan, Chongqing, Guizhou, and Yunnan.
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5. Discussion

Our statistical results regarding drivers for urbanization are analyzed more here. For
all our statistical models, we find a positive correlation between our proxy for economic
development and urbanization. Before the FSP, ED had a significant positive influence
on UL in China (p < 0.001) and Eastern (p < 0.01), Central (p < 0.001), and Western China
(p < 0.001). In addition, the effect of ED on UL after the FSP was positive and significant in
China as a whole (p < 0.001) and Eastern (p < 0.05), Central (p < 0.05), and Western China
(p < 0.001). Our regression results unsurprisingly support Todaro’s findings [15]. Chi-
nese villagers migrated to urban areas because of higher personal economic development
prospects. These prospects include higher incomes, greater employment opportunities, and
better living conditions. The effect of the economic development level on urbanization is
also prominent at the national and regional levels.

Before the FSP, ID is found to be an essential determinant of urbanization in any regres-
sion model on national and regional contexts. ID is positively and significantly correlated
with UL in China (p < 0.001) and Eastern (p < 0.001), Central (p < 0.05), and Western China
(p < 0.01). After the FSP, ID has a positive but insignificant relationship with UL in China
(p > 0.05), while ID has a significant positive impact on Eastern China (p < 0.001). How-
ever, the association between ID and UL is negative and insignificant in Central (p > 0.05)
and Western China (p > 0.05). Echoing Guo et al. [1], industrialization has strengthened
urbanization in China. Rural migrant workers took new techniques and connections they
learned in China’s manufacturing industries’ urban cores back to new urban areas—at least,
they did so before the FSP. However, following the FSP, we discover that industrialization
has no direct impact on urbanization. Our findings contrast with previous research that
emphasizes the synchronization of modern urbanization and industrialization [25,28,29].
According to He et al. [42], China’s industrialization–urbanization nexus does not hold.
The primary reason could be the profound impact of the hukou system, which serves as a
significant institutional barrier preventing a cohort of rural people from relocating to many
urban areas.

There was an observed effect of FDI on UL changes after the FSP. During the whole
study period, in Eastern China, FDI negatively correlated with UL (p < 0.05). For China as
a whole, though, and in Central China, FDI had no association with UL. In Western China,
FDI positively and statistically significantly correlated with UL before the FSP (p < 0.01).
This relationship disappeared during and after the FSP. This finding contradicts previous
studies, such as that by Chen and Wu [43]. The possible changes in FDI sectoral contribution
and FDI types have markedly influenced China’s regional urbanization dynamics.

The effect of TP on UL differs across China at the national and regional levels. Before
the FSP, the association between TPs and UL in China (p > 0.05) and Central (p > 0.05) and
Western China (p > 0.05) is negative yet insignificant. However, after the FSP, TP exerts a
negative and profound influence on UL in China (p < 0.01) and Western China (p < 0.05).
During the entire study period, no association exists between TP and UL in Eastern China.
After the FSP, our results reveal the relocation of foot-loose textile and apparel production
plants from China to Southeast Asia, restricting China’s urbanization.

Our results also show that the link between RP and UL varies in China and its three
macro-regions in different periods. Before the FSP, RP have a negatively significant associa-
tion with UL in China (p < 0.01) and Eastern China (p < 0.01). Yet, there exists a significant
negative correlation between RPs and UL for Central (p > 0.05) and Western China (p > 0.05).
After the FSP, RPs exerts a negative and profound impact on UL in Eastern China (p < 0.05).
Our findings support that some rubber product manufacturers gradually moved out of
China or successively relocated their production lines from coastal areas to inland regions,
which led to the relocation of rural migrant workers from the eastern coastal region and
the search for new job opportunities in inland areas.

Moreover, before the FSP, we find that EP only profoundly and negatively impacts
UL in Eastern China (p < 0.01). After the FSP, our estimation results indicate that EP has
a positive and significant statistical relationship with UL in China (p < 0.01) and Central
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(p < 0.001) and Western China (p < 0.01), but there exists a negative and insignificant
correlation between EP and UL in Eastern China (p > 0.05). In contrast to the findings of
Song, Thisse, and Zhu [45], our findings show that changes in industrial structure have
a complex relationship with urbanization. Following the global financial crisis, some
electronic companies relocated to a few inland cities to conduct export sales and build
domestic market-oriented production networks. The positive and robust impact of the
export-driven development of electronic products on urbanization in Central and Western
China draws people away from developed coastal megacities and toward developing
inland areas.

Before the FSP, our findings show a positive and significant correlation between LCF
and UL is found in China (p < 0.05) and Western China (p < 0.05), while LCF has a positive
yet insignificant relationship with UL in Eastern (p > 0.05) and Central China (p > 0.05). Yet,
after the FSP, LCF has a negative and significant association with UL in China (p < 0.001)
and Eastern (p < 0.001), Central (p < 0.001), and Western China (p < 0.001). Consistent with
He, Huang, and Wang [37] and Pan et al. [38], our estimation results strongly support that
land financialization became one of the major urbanization determinants after implementing
the FSP. Our statistical results also show that the influence of land financialization on
urbanization varies across the country and its macro-regions. Regional variation does
matter on this topic.

Moreover, the resulting urbanization can be viewed as a state formation project in-
teracting with political, economic, and social forces. During urbanization, many local
governments actively involved in real estate and infrastructure development projects at-
tempted to deploy land as an essential asset and used land conveyance fees as collateral
for heavy fixed asset investment. In addition, they have developed numerous new urban
spaces [50] which promote spatial production, distribution, and exchanges at increasing ge-
ographical scales [51,52]. High land costs markedly increased migrants’ housing prices and
living costs, constraining the migrants’ rural–urban settlement decision and consequently
affecting the inter-regional migration and urbanization at the regional level.

Finally, before the FSP, the correlation between RI and UL is consistent among China’s
three macro-regions. RI has a positive and insignificant effect on UL in China (p > 0.05) and
Eastern (p > 0.05), Central (p > 0.05), and Western China (p > 0.05). Nonetheless, RI and
UL have a negative statistical relationship in China (p < 0.001) and Eastern (p < 0.01), and
Western China (p < 0.01), while there exists a positive but insignificant association between
RI and UL. Because of the closure or relocation of manufacturing plants in the eastern coastal
region over the last decade, a growing number of rural migrant workers have returned to
their hometowns in inland provinces. This has facilitated the counter-urbanization process
throughout China [47].

Overall, before the FSP, industrialization played a critical role in promoting urbaniza-
tion. Yet, after the FSP, land financialization became the significant urbanization determi-
nant. Implementing the FSP encouraged massive infrastructure investment, significantly
changing the country’s urbanization dynamics.

6. Conclusions

This study systemically examines the role of industrialization and land financialization
behind China’s urbanization before and after the FSP and revisits the conventional urban-
ization theories. We deployed a dataset for all Chinese provinces and used econometric
methods to enhance the nuanced understanding of urbanization’s role in China’s regional
development. First, our results indicate that the region-specific drivers for urbanization
remarkably changed when the Chinese government underwent the 2008–2009 economic
stimulus program. Before launching the CNY four trillion stimulus packages, industrial-
ization was one of the major driving forces for China’s urbanization. However, while the
economic stimulus packages have been implemented, the Chinese government focuses on
utilizing financial resources in real estate and infrastructure development. As a result, land
financialization becomes crucial in enhancing urbanization across the country. Second, the
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conventional urbanization theories emphasize that industrialization is always the primary
driving force of urbanization in emerging economies. However, our findings show that
land financialization, a kind of tertiary production, can also drive urbanization significantly
in China.

The findings of this study have two significant policy implications. Based on our
results, economic development is the only determinant that facilitates urbanization in
China at both the national and regional levels. As the Chinese government actively pro-
motes people-oriented urbanization, we suggest Chinese economists and regional planners
consider not only the country’s current macroeconomic and demographic situation but
also the local context of each macro-region to improve the well-being of the entire popu-
lation. Second, amid COVID-19, the Chinese government pledged a stimulus package of
CNY 4 trillion (USD 559 billion) worth of cost cuts, which was the most extensive economic
rescue plan because the global economy remained weak. This package includes another
CNY 1.6 trillion in special-purpose bonds to finance infrastructure construction [53]. Many
local governments, particularly in inland provinces, still rely on land financing to implement
new urbanization plans. This may pressure local public fiscal and financial governance [9].
The central government can regularly evaluate local governments’ financial capacity and
effectively allocate financial resources to support urban infrastructure and public services.

Yet, our study has the following limitations: (1) in the absence of the possible inter-
esting variables, such as demographic structure, education, and technology levels of each
macro-region, there may be possible omissions in our selection of independent variables;
and (2) due to a lack of data at the prefectural-level city level, we can only explore the
regional differences. The prevalent division of three macro-regions may not fully reflect
intra-regional variations. A detailed analysis can divulge some potential differences which
are not visible at the existing levels of data aggregation.

In many developing countries, particularly in Southeast and South Asia, identifying
the driving forces of urbanization can fully maximize the positive impacts and mitigate
urbanization’s adverse effects. Policies should be implemented carefully, thoroughly
considering the positive and negative spillovers pertinent to the urbanization process.
Our research provides a quantitative synthesis of China’s urbanization. Future research
is needed to determine the driving force of a country’s/urbanization region’s shifts from
primary to tertiary industry or from manufacturing to tertiary industry. This approach may
broaden the scope and strengthen the theoretical foundation of various broadly conceived
analytical frameworks of the overall urbanization process.
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