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Abstract: The relationship between urbanization and economic development has become a hot topic in the scientific community due to
its great practical significance, and economic and social value. However, this relationship continues to change dynamically. In the new
stage of urbanization, it is urgent to reveal the causal relationship quantitatively and diagnose the future direction systematically. Based
on this, this paper calculates the contribution rate of China’s urbanization to economic development from 1978 to 2019 and uses the pan-
el data cointegration test method to explore the causal relationship between urbanization and economic development in China. The study
has three principal results. First, the contribution rate of urbanization to economic growth has maintained the overall growth trend from
1978 to 2019, but the growth rate of urbanization’s contribution to economic growth has been relatively low since 2012. It is an import-
ant reason that the real estate sector has moved into a new stage of transformation. Second, the cointegration test shows that economic
development is a significant factor in advancing urbanization and the urbanization is the product of economic development. Urbaniza-
tion has a positive feedback effect on economic development, but this effect does not pass the 5% significance level test. The impulse re-
sponse function shows that the impact of urbanization on economic development is relatively small and stable, indicating that it is lim-
ited  that  the  boost  of  economic  development  by  land-centered  urbanization.  Third,  China ’s  urbanization  and  economic  development
have both shown rapid growth for some time, but their relationship is still the low level of coordination, which has also led to a down-
ward trend in the contribution of new-type, people-oriented urbanization to economic growth in recent years. In the future, China’s urb-
anization and economy need to maintain relatively medium-low speed growth in the medium-long term, and we should boost  the co-
ordinated development of urbanization and economy from low level to high level.
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1　Introduction

Urbanization has created tremendous value in economic
and social development and significantly improved res-
idents’ quality  of  life  (Bloom et  al.,  2008; Christine  et
al., 2020), and has a significant effect on mitigating urb-
an-rural income disparity (Wang et al., 2019a). Urbaniz-

ation and  economic  development  in  China  have  resul-
ted  in  world-renowned  achievements  since  1978;  the
urbanization rate has increased from 17.90% in 1978 to
60.60%  in  2019,  and  total  economic  output  has  rose
from eleventh place in the world to second place (Liu et
al.,  2016a; Chen  et  al.,  2019). The  two  accomplish-
ments have made great contributions to global urbaniza-
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tion  and  economic  development.  However,  the  rapid
economic  growth  and  extensive  urban  development
have also led to ecological damage (Lu, 2013; Wang et
al.,  2019b), environmental pollution (Chen et al.,  2010;
He  et  al.,  2018; Liang  et  al.,  2019), increased  the  car-
bon  emissions  (Sadorsky,  2014)  and  the  challenges  to
the sustainable  development  of  the  economy  and  soci-
ety  (Lin  and  Yi,  2011; Deng  et  al.,  2015; Chen  et  al.,
2015a). The release of the ‘National New Urbanization
Plan (2014–2020)’ in 2014 marked a major transforma-
tion from ‘quantity growth’ to ‘quality improvement’ in
China’s urbanization (Chen, 2015). Urbanization focus-
ed on promoting urban-rural integration and equality of
basic public  services.  Economic  development  seeks  in-
novative, high-quality development and green, low-car-
bon  growth,  focusing  on  improving  the  residents’ wel-
fare  (Lu  and  Wan,  2014; Chen,  2017a; Zhang  and  Li,
2018). In the mid-late stages of urbanization, compared
with  the  initial  and  accelerated  stages,  the  relationship
between  urbanization  and  economic  development  has
reached a major turning point, and urbanization and eco-
nomic development are facing many new challenges and
opportunities.  Thus,  it  needs an in-depth exploration of
the  relationship  between these  factors  in  the  context  of
the new era of mid-late stage urbanization, to clarify the
evolution  trend  of  urbanization  and  its  contribution  to
economic growth, and quantitatively account for the in-
ternal causal feedback mechanism between them.

The exploration of the relationship between urbaniza-
tion and economic development is a classic scientific is-
sue of the humanities and economic geography. A large
amount of literature study this topic because of its aca-
demic  significance  and  economic  and  social  value
(Zhou and Ma, 2003; Bettencourt et al., 2007; Liu et al.,
2016b; Chen, 2017b). Foreign scholars discussed the re-
lationship between urbanization and economic develop-
ment  as  early  as  the  1950s  (Reiss,  1954),  and  China’
scholars  began  to  study  this  relationship  in  the  1980s
(Zhou, 1982). They have conducted the in-depth discus-
sions on it and have come to several widely recognized
viewpoints: the relationship is fundamentally reciprocal,
urbanization does not seriously lag behind economic de-
velopment  (Chen  et  al.,  2009), urbanization  experi-
enced rapid growth from 2000 to 2010 (Lu et al., 2007;
Chen et al., 2013), and it has spawned a series of region-
al issues (Fang and Liu, 2007). In recent years, urbaniz-

ation and economic development in China have shown a
slowdown  after  long  period  of  rapid  growth,  in  which
economic growth has exceeded the carrying capacity of
the environment and faced serious structural issues. This
transition  is  inevitable  in  the  medium  rate  of  growth
(Lu, 2015). China’s economic growth will gradually fall
back to the ‘new normal’ of medium-low growth (Chen
et  al.,  2016),  with  the  shrinking  international  demand
and the gradual decline of the demographic and environ-
mental dividends.

The  academic  community  generally  believed  that
there is a relationship of mutual reinforcement between
urbanization and economic development, developed the
relationship model and re-quantified the curve paramet-
ers  (Northam,  1975; Laumas  and  Williams,  1984; Di
Clemente  et  al.,  2021).  Chennery  and  Syrquin  (1975)
obtained  the  matching  model  of  the  relationship
between  them based  on  the  regression  results  by  using
the  datasets  of  more  than  100  countries  from  1950  to
1970,  and  China’s  scholars  re-estimated  the  relevant
quantitative forms of the Channery Model based on new
data  (Zhao  and  Zhang,  2009; Chen  et  al.,  2015b).  The
interprovincial pattern of the relationship between them
in  China  shows  obvious  differences  between  the  east
and the west. The urbanization led the economic devel-
opment in the eastern coastal areas, while the urbaniza-
tion lagged behind the economic development (Chen et
al.,  2014b). There  are  also  significant  regional  differ-
ences  in  the  relationship  between  them  at  the  level  of
the prefecture, the types include the under-urbanization,
basic  coordination  and  over-urbanization  (Yang  et  al.,
2020). These similar characteristics can be found at the
county  level  (Yang  et  al.,  2019).  Northam’s urbaniza-
tion speed curve reflects  the inverted U-shaped charac-
teristics of the speed of urbanization, depicting the cyc-
lical  law of  urbanization and economic  development  at
the time level (Chen et al., 2014a).

The academic  community  has  made  remarkable  pro-
gress in understanding the relationship between urbaniz-
ation  and  economic  development,  but  there  are  two
points that need further study. First, the existing literat-
ure mainly discusses the relationship between them, but
few studies quantitatively reveal the causal  relationship
between them in  the  long run.  Second,  the  relationship
between them changed, the existing research mainly fo-
cuses on the changes in the relationship between them in
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the early and middle stages of urbanization. At present,
the  development  of  urbanization  is  in  the  middle  and
late stages,  so it  is  urgent to re-explore the relationship
between  them  by  integrating  the  characteristics  of  the
new stage. We analyze the evolution process of popula-
tion urbanization,  land  urbanization  and  economic  de-
velopment, use the contribution rate identification meth-
od to quantitatively analyze the changes of urbanization’s
contribution  to  economic  development,  use  the  panel
data  cointegration  model  to  measure  the  causality
between them in China from 1978 to 2019. Finally, we
discuss  the  future  trends  of  urbanization  and  economic
development and their  relationship.  At present,  China’s
urbanization and economic development have entered a
new  stage  of  high-quality  development,  which  further
determines  the  new-type  urbanization  of  people-ori-
ented principles and innovation-driven economic devel-
opment.  However,  the  future  development  trend  is  still
not clear. This study provides a theoretical basis for the
scientific understanding of their relationship, the causal
feedback mechanism and the future trends. 

2　Data and Methods
 

2.1　Data sources
This paper uses ‘the proportion of urban permanent pop-
ulation in the total population’ to measure the urbaniza-
tion rate, which fully reflects the actual number of urb-
an residents’ normalization. Urbanization is essentially a
lifestyle  location  choice,  and  a  person  who lives  in  the
city  represents  urbanization.  Using  per  capita  GDP  to
reflect the  level  of  economic  development  can  elimin-
ate the impact of population size on economic develop-
ment. The data sets of the study are the population, urb-
anization rate  urban  expansion  and  economic  develop-
ment  data  from  31  provinces  from  1978  to  2019  in
China.  The  research  areas  exclude  Hong  Kong,  Macao
and  Taiwan  of  China,  considering  the  availability  and
connectivity of data. These data are from the China Stat-
istical Yearbook from 1979 to 2020 (China Bureau Stat-
istics, Survey  Office  of  the  National  Bureau  of  Statist-
ics, 1979–2020). In the process of the cointegration test,
to eliminate possible heteroscedasticity of the data, this
paper carries out natural logarithm processing on the in-
dicators, and the urbanization rate and economic devel-
opment  indicators  are  recorded  as  lnURt and  lnPGDPt,
respectively. 

2.2　Contribution rate identification method
Since  the  reform  and  opening-up  in  1978,  the  main
characteristics of China’s urbanization have been the in-
flux of  rural  population into cities,  land sprawl and ac-
celeration  of  urban  construction,  which  promoted  the
rapid increase in the urbanization rate and urban spatial
scope. The process of urbanization has led to the vigor-
ous development of the real estate industry (Wu, 2001),
the  construction  industry  (Wang et  al.,  2015a),  and  the
accommodation and catering industry,  as well  as to the
rapid  growth  in  the  industry’s  output  value.  Based  on
this,  to  comprehensively  reflect  the  contribution  of  the
urbanization  process  to  economic  growth,  this  paper
uses  the  sum  of  the  abovementioned  industrial  output
values  to  characterize  the  economic  contribution  value
of the urbanization process. The formula is:
CVj = REIj+CIj+ACIj (1)

where CVj represents the contribution value of the urb-
anization process to economic growth in year j, and REIj,
CIj,  and ACIj represent  the  contribution  values  of  the
real estate  industry,  construction industry,  accommoda-
tion and catering industry to economic growth, respect-
ively.

This paper draws on the relevant measurement meth-
ods  (Cao  and  Liu,  2011)  of  the  contribution  rate  to
quantitatively evaluate the contribution rate of urbaniza-
tion to economic growth. The formula is:

CRj =
CVj

GDPj
(2)

where CRj represents the contribution rate of the urban-
ization process to economic growth in year j, GDPj rep-
resents  value  of  GDP  in  year j.  At  the  same  time,  this
method  can  also  be  used  to  calculate  the  contribution
rate of each industry to economic growth. 

2.3　Causality identification methods of panel data 

2.3.1　Unit root test method
Stationarity is the premise of time series analysis; if the
time series data have a stable mean, variance and auto-
covariance,  it  is  stable;  otherwise,  it  is  unstable  (He  et
al.,  2015).  If  the nonstationary time series data become
the  stationary  series  after d order  difference,  then  the
data  are  called  integrated  of  order d.  Because  the
premise of  the  cointegration  test  is  that  the  tested  vari-
ables must be time series with the same root, this paper
selects the unit root method to test the stationarity of the
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time  series  data.  The  model  of  the  panel  data  unit  root
test is as follows:
yit = ρiyit−1+Xitδi+εi (i = 1,2...N; t = 1,2...T ) (3)

where yit and yit-1 represent the time series data of t and
t–1  period,  respectively,  and Xit represents  exogenous
variables, including individual fixed effect or time trend,
ρi represents autoregressive coefficients, εi represents er-
ror terms and δi represents residual coefficients, i repres-
ents the number of units. If |ρi | <1, then yit is stationary;
if  |ρi |  =1,  then yit contains  a  unit  root,  and yit is non-
stationary (Wang et al., 2014). 

2.3.2　Cointegration test method
There  are  two  main  methods  for  panel  cointegration
tests.  The  first  is  the  zero  hypothesis  that  ‘there  is  no
cointegration relationship’, and the statistical test is con-
structed based on the residuals obtained from stationary
regression,  which  is  applicable  to  both  homogeneous
and heterogeneous panels. The representative test is the
Pedroni test (Pedroni, 2004). The second is the LM test
based  on  regression  residuals,  and  its  representative
tests  include  the  Kao  test  (Kao,  1999) and  the  Wester-
lund  test  (Westerlund,  2005). Considering  the  robust-
ness  of  the  panel  cointegration  test,  this  paper  uses  the
Pedroni test and the Kao test, which are widely used in
domestic and foreign research. The Pedroni test used the
cointegration equation to estimate the skew coefficients,
fixed  effect  coefficients  and  individually  determined
trends  of  different  sections  under  the  null  hypothesis
without  cointegration  relationships.  The  method  tests
the  stationarity  of  regression  residuals  by  constructing
seven types of panel cointegration test statistics, includ-
ing panel v, panel rho, panel PP and panel ADF statist-
ics of the intragroup dimension and group rho, group PP
and group ADF statistics of the intergroup dimension. 

2.3.3　Granger causality test method
After  using  the  cointegration  test  to  determine  whether
there is  a  long-term  stable  relationship  between  vari-
ables,  if  we  want  to  judge  the  causal  relationship
between  variables,  we  need  to  carry  out  the  Granger
causality  test  on  variables.  The  Granger  causality  test
was proposed  by  Granger  and  is  only  used  for  station-
ary  series  tests.  Granger  proposed  a  new  definition  of
causality from the perspective of prediction: if X is help-
ful to predict Y, then X is the Granger cause of Y; that is,
the  past  information  of X contained  in  the  information
set  can  improve  the  accuracy  of Y prediction,  and  the

test  process  is  the  Granger  causality  test  (Granger,
1988). 

3　Results
 

3.1　Progress of the urbanization and economic de-
velopment since the reform and opening-up
Since  the  reform and  opening-up,  China’s  urbanization
and  economic  development  have  made  remarkable
achievements and contributed greatly to global urbaniz-
ation  and  economic  development.  Although  they  have
long maintained  a  positive  relationship  of  mutual  rein-
forcement,  the  coordinated  relationship  has  aimed
primarily at quantitative growth; the quality of develop-
ment remains  at  a  relatively  low level  and need to  fur-
ther improve the quality.

China’s permanent  population  urbanization  rate  in-
creased  from 17.92% in  1978 to  60.60% in  2019,  with
an average annual growth rate of 1.04%, far higher than
the  world  average  (0.42%)  (China  Bureau  Statistics,
Survey  Office  of  the  National  Bureau  of  Statistics,
1979–2020).  China  has  experienced  the  largest  scale
and  fastest  urbanization  process  in  world  history.  In
comparison, the urbanization speed of the east region of
China  is  higher  than  those  of  other  regions.  There  are
five provinces in the east, among the six provinces with
urbanization rate growth value exceeding 0.50 (Fig. 1a).
The  urbanization  rate  exceeded  30% in  China  in  1996,
entering the  urbanization  rapid  development  stage  de-
scribed  in  the  ‘Northam  curve’ (Chen  et  al.,  2014a).
There are several periods of China’s urbanization in the
pattern of world since the reform and opening-up, which
is  the  stable  stage  of  ascension  (1979–1995),  the  rapid
promotion  stage  (1996–2013)  and  the  transition  to  a
higher,  slower  growth  stage  (2014–2016)  (Chen  et  al.,
2013, 2018; Gu et al., 2017). However, the characterist-
ics of China’s semiurbanization are evident. The house-
hold  population  urbanization  rate  is  not  high,  only
44.38% in  2019,  and  the  difference  between  the  per-
manent  and household population urbanization rate  has
increased  to  16.22%,  with  an  increasing  proportion  of
the  population  separated  from  their  registered  homes.
Migrant workers  work  in  cities  for  higher  labor  remu-
neration and retain rural household registration, but their
basic living needs are difficult to meet.

Through the land financial system, the city can accel-
erate the expansion of development space. Since the re-
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form  and  opening-up,  China’s  urban  construction  land
area has increased from 672 km2 in 1981 to 56 100 km2

in  2018.  Urban  land  development  has  brought  huge
profit space for the urban economy (Huang et al., 2016),
and the revenue of the national land transfer fee was ap-
proximately  7.8  trillion  yuan  (RMB)  in  2019,  which
greatly  contributed  to  China’s  economic  growth.  The
expansion of  urban space has resulted in closer  contact
among  cities.  Large  and  medium-sized  cities  have
sprawled  and  merged  for  development  (Fang  et  al.,
2019),  forming  the  local  urban  agglomerations  (metro-
politan area)  with  big  cities  as  the  core.  The  develop-
ment of metropolitan areas avoided the phenomenon of
large-scale enclosures (Lu, 2020).

China’s  economic  aggregate  ranks  second  in  the
world,  with  per  capita  GDP  increasing  from  384.73
yuan  per  person  in  1978  to  70.500  thousand  yuan  per
person  in  2019.  Through  the  space,  the  economic
growth level of the east is higher than those of other re-
gions (Fig.1b). There are seven provinces (or autonom-
ous  region,  municipality)  with  the  per  capita  GDP  of
more  than  80  thousand  yuan/person  in  2019,  all  of
which are  in  the  east.  The industrial  structure  has  been
optimized and adjusted.  The output value ratio of three
industries  has  been  adjusted  from 27.7  :  47.7  :  24.6  to
7.1 : 38.6 : 54.3, with the output value structure changed
from ‘first, second, third’ to ‘third, scond, first’, and the
industrial  structure  has  become  more  reasonable.
However,  long-term  rapid  economic  development  has
also  caused  ecological  and  environmental  issues,  such
as ozone (Wang et al., 2020), PM2.5 (Chen et al., 2020),
nitrogen  oxide  NOx,  volatile  organic  compound  VOCs
and other serious air pollution. 

3.2　Contribution  rate  of  urbanization  to  economic
growth 

3.2.1　Change trend of urbanization’s contribution to
economic growth
According to formulas (1)–(2), this article calculates the
value  of  the  contribution  and  the  contribution  rate  of
urbanization  to  economic  growth  from  1978  to  2019.
Fig. 2 shows that, since the reform and opening- up, the
contribution  rate  of  urbanization  to  economic  growth
has  shown  a  fluctuating  growth  trend,  from  7.15%  in
1978  to  15.86%  in  2019,  and  the  overall  level  is  not
high. The average growth rate of the contribution value
of urbanization to economic growth was from 17.23% in
1978 to 15.86% in 2019, but the growth rate had fallen
below 15.00% since 2012, reaching as low as 8.14% in
2019. The reports of the 18th National Congress of the
Communist  Party  of  China  insisted  on the  path  of  new
urbanization, indicating that the contribution of people-
oriented new urbanization to economic growth is show-
ing a  trend  of  medium-low  growth.  This  is  mainly  be-
cause  the  development  of  new  urbanization  pays  more
attention to economic green growth and sustainable de-
velopment, while rapid economic growth brought about
by  the  urbanization  process  can  not  meet  the  needs  of
sustainable  development.  Against  the  backdrop  of  the
new era, economic development needs to be adjusted to
medium-speed  growth,  with  full  consideration  of  the
sustainability  requirements  of  resource  utilization  and
environmental protection. The main reason for the rising
contribution rate of urbanization to economic growth is
the  rapid  growth  of  the  real  estate  industry.  With  the
swift  development  of  land  urbanization,  urban  housing
prices  continue  to  rise  and  the  real  estate  industry  has

 

GS(2019)18330 710 km355

a. Urbanization rate b. Per capita GDP

GS(2019)18330 710 km355

Unit: % Unit: yuan / people

U_1978
U_2019

47%
E_1978
E_2019

81000

Fig.  1    Spatial  pattern  of  urbanization  rate  and  per  capita  GDP of  China  in  1978 and  2019.  (Not  including  Hong Kong,  Macao and
Taiwan of China due to unavailable data)
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experienced corresponding growth. Fig. 3 shows that the
overall  growth  rate  of  the  real  estate  industry  is  higher
than  that  of  the  construction  industry,  accommodation
and catering industry, and GDP. The output value of the
real estate industry increased from 7.9 billion in 1978 to
6.96 trillion yuan in 2019, an increase of 872 times, 509
times greater  than that  of  the  construction industry  and
403  times  greater  than  that  of  the  accommodation  and
catering industry.  The  next  section  explores  the  devel-
opment trend of the real estate industry. 

3.2.2　 The  real  estate  industry  has  entered  a  new
stage of transformation in recent years
Since the  reform  and  opening  up,  the  real  estate  in-
dustry  has  developed  rapidly.  With  a  growth  rate  of
more than 40%, it  has quickly become a pillar industry
of  economic  growth  and  made  great  contributions  to

China’s  economy  (Li  et  al.,  2017). Fig.  4 shows  that
sales  of  commercial  housing increased from 27 million
m2 in 1987 to 1.715 billion m2 in 2019, with an average
annual growth of 52.8 million m2. However, since 2016,
the growth in the sales of commercial housing has been
stagnant,  and  the  real  estate  industry  has  entered  a
downward growth stage. The added value of the real es-
tate  industry  increased  from  8  billion  yuan  in  1978  to
6.462  trillion  yuan  in  2019,  with  an  average  annual
growth of 0.170 trillion yuan. However, since 2012, the
growth  rate  has  been  lower  than  15.00%  (except  for
17.37%  in  2016),  and  the  medium-low  growth  rate  of
the real estate industry is expected to become the norm.
From the perspective of the contribution rate of the real
estate industry  to  economic  growth,  the  overall  contri-
bution rate  maintained  an  upward  trend  since  the  re-
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form and opening up,  from 2.167% in 1978 to  7.027%
in 2019, but declined in 2018–2019. 

3.3　Causal relationships between urbanization and
economic development 

3.3.1　Unit root test of urbanization and economic de-
velopment
Panel data unit root test methods are usually divided in-
to two types: the first assumes that each section has the
same  unit  root,  such  as  the  Levin  Lin  Chu  (LLC)  test,
and the second assumes that each section sequence has a
different  unit  root,  such  as  the  Im  Pesaran  and  Shin
(IPS) test (Guan et al., 2016).

The  study  selected  the  LLC  and  IPS  test  methods,
which  effectively  avoid  the  uncertainty  caused  by  a
single method and improve test accuracy. Based on the
model’s maximum  likelihood  estimation,  the  AIC  cri-
terion is used to give the best estimate of the model’s or-
der and corresponding parameters. Stationarity tests can
avoid  the  phenomenon  of  spurious  regression  in  the
model. The test results (Table 1) show that : 1) the ori-

ginal series lnUR and lnPGDP are not significant at the
5% level, and neither reject the null hypothesis of ‘there
is  a  unit  root’,  and  they  are  both  nonstationary  series,
and  2)  the  original  series  of  the  first-order  difference
ΔlnUR and ΔlnPGDP are all significant at the 1% level,
and  both  reject  the  null  hypothesis  of  ‘there  is  a  unit
root’, and they are stationary series. ΔlnUR and ΔlnPG-
DP of  1978–2019  are  the  first-order  stationary  series,
which can be tested by cointegration. 

3.3.2　Cointegration test of urbanization and econom-
ic development
In  the  Pedroni  test,  the  first  four  statistics  are  the  test
results of homogeneity alternative, that is, it is assumed
that all sections have the same AR coefficient. The last
three statistics  are  the  test  results  of  heterogeneity  al-
ternative,  that  is,  the  AR  coefficient  of  each  section
must be less than 1. The Kao test requires that the exo-
genous variable coefficients of the model are homogen-
eous, that is, the exogenous variable coefficients of dif-
ferent sections are the same.

The  results  in Table  2 show  that  the  conclusions  of
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Fig. 4    Change trends of China’s real estate industry from 1978 to 2019. (Not including Hong Kong, Macao and Taiwan of China due
to unavailable data)

 
Table 1    Unit root test results of urbanization level and per capita GDP
 

Variables Test form (C, T, P) LLC test IPS test Conclusion

lnUR (1,1,0) 0.091 (0.536) –0.459 (0.323) Non-stationary

lnPGDP (1,1,6) 4.326 (1.000) –0.392 (0.348) Non-stationary

ΔlnUR (1,1,0) –28.661 (0.000) –25.062 (0.000) Stationary

ΔLnPGDP (1,1,5) –7.171 (0.000) –9.599 (0.000) Stationary
Note: ln (C, T, P), C means intercept term, C = 0 means no intercept term, and C = 1 means there is intercept term. T means trend term, T = 0 means no trend, and
T= 1 means there is a trend. P means the order of lag, here the value of P is selected according to the AIC rule; and Δ means the first-order difference. The numbers
in brackets are Prob. values.
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the Pedroni test are not consistent; the within-group stat-
istics  Panel  v  and  the  between-group  statistics  Group
rho are not significant at the 5% level, and the null hy-
pothesis  that  there  is  no  cointegration  relationship  can
not  be  rejected.  The  Panel  rho,  Panel  PP,  Panel  ADF,
Group PP and Group ADF statistics reject the null hypo-
thesis at  the  5% or  1% significance level,  which indic-
ates that the model has a cointegration relationship. In a
small sample, Panel ADF and Group ADF statistic tests
have  the  best  results,  Panel  v  and  Group  rho  statistic
tests  have  the  worst  results,  and  the  others  are  in  the
middle  of  them.  Considering  that  the  data  sample  is
small in this paper, Panel v and Panel rho statistics can
be  ignored.  Therefore,  it  can  basically  be  considered
that there  is  a  cointegration  relationship  between  vari-
ables. The ADF statistics of the Kao test reject the null

hypothesis  at  the  1%  significance  level.  In  summary,
both the Pedroni test and the Kao test indicate that there
is  a  panel  cointegration  relationship  between  lnPGDP
and lnUR in Model 1 and lnUR and lnPGDP in Model
2;  that  is,  there  is  a  long-term  common  trend  between
China’s  provincial  urbanization  level  and  per  capita
GDP from 1978 to 2019. 

3.3.3　Granger causality test of urbanization and eco-
nomic development
The article  proves  that  there  is  a  long-term  cointegra-
tion  relationship  between  lnUR and  lnPGDP by  the
cointegration test.  To further reveal  the causal  relation-
ship between  them,  a  Granger  causality  test  is  per-
formed  on  the  panel  data  (Table  3).  From  one  to  six
lags, the original hypothesis ‘lnPGDP is not the Granger
cause  of  lnUR’ is  significant  at  the  1%  level,  and  the

 
Table 2    Cointegration test results of urbanization level and per capita GDP
 

Test methods Statistics
Model 1 Model 2

Statistics value P value Statistics value P value

Pedroni test Panel v-Statistic 1.545* 0.061 2.408*** 0.008

Panel rho-Statistic –2.125** 0.017 –2.066** 0.019

Panel PP-Statistic –2.925*** 0.002 –2.889*** 0.002

Panel ADF-Statistic –2.102** 0.018 –2.173** 0.015

Group rho-Statistic –0.338 0.368 –1.040 0.149

Group PP-Statistic –1.581** 0.047 –2.680*** 0.004

Group ADF-Statistic –2.308** 0.011 –3.084*** 0.001

Kao test ADF –3.788*** 0.000 –2.549*** 0.005

Notes: 1) ***, **, and * represent that the results were significant at the levels of 1%, 5%, and 10% respectively; 2) In the Pedroni test, except the Panel v-stat statistic
is the right test, the others are the left test; 3) In the model 1, lnPGDP is the dependent variable and lnUR is the independent variable, model 2 shows the opposite

 
Table 3    Granger causality test results of urbanization level and per capita GDP
 

Lag period Original hypothesis F value P value

Lag one period lnPGDP is not the Granger cause of lnUR 29.097*** 0.000

lnUR is not the Granger cause of lnPGDP 2.169 0.141

Lag second period lnPGDP is not the Granger cause of lnUR 20.873*** 0.000

lnUR is not the Granger cause of lnPGDP 0.210 0.811

Lag three period lnPGDP is not the Granger cause of lnUR 17.275*** 0.000

lnUR is not the Granger cause of lnPGDP 0.886 0.448

Lag four period lnPGDP is not the Granger cause of lnUR 12.911*** 0.000

lnUR is not the Granger cause of lnPGDP 1.781 0.110

Lag five period lnPGDP is not the Granger cause of lnUR 10.943*** 0.000

lnUR is not the Granger cause of lnPGDP 1.398 0.223

Lag six period lnPGDP is not the Granger cause of lnUR 9.356*** 0.000

lnUR is not the Granger cause of lnPGDP 1.517 0.169

Note: *** means that the result is significant at 1% level
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original hypothesis is rejected, indicating that economic
development is always the key factor in boosting urban-
ization.  The  original  hypothesis  ‘lnUR is  not  the
Granger  cause of  lnPGDP’ is  not  significant  at  the 5%
level, and the original hypothesis is accepted, indicating
that  urbanization  has  the  boosting  effect  on  economy,
but the effect is not significant at the 5% level. Since the
reform and opening up,  economic development  has  ac-
celerated the concentration of the urban population, pro-
moted the development of urban industrial clusters, op-
timized  regional  industrial  structures,  promoted  urban
construction  and  land  sprawl,  and  thus  accelerated  the
urbanization process. 

3.3.4　Impulse response function of urbanization and
economic development
The impulse  response  function  can  measure  the  re-
sponse  of  endogenous  variables  to  the  error  shock  and
describes  the  impact  on  the  current  value  and  future
value of endogenous variables after applying a standard
deviation shock to the random error term. Based on the
VAR model,  the  impulse  response  function  can  de-
scribe  the  short-term  relationship  between  variables  in
more detail and reveal the dynamic changes in the inter-
action of endogenous variables in multiple time periods.

The article uses the impulse response function to study
the short-term  dynamic  interaction  between  urbaniza-
tion  and  economic  development  in  China’s  provinces
from 1978 to 2019 (Fig. 5).

1) lnPGDP immediately responded to one of its own
standard  deviations.  In  the  first  period,  the  response
value  was  approximately  0.057  and  then  began  to  rise,
reaching the highest value of approximately 0.108 in the
sixth period,  and  then  the  response  value  slowly  de-
creased, indicating that the influence of economic devel-
opment  on  the  later  stage  shows  a  downward  trend.
2)  lnPGDP did  not  immediately  respond  to  the  impact
of  lnUR,  and the  response value of  lnPGDP in  periods
1was  0.  After  that,  the  response  value  of  lnPGDP to
lnUR increased slowly with a small increase, indicating
that the  impact  of  urbanization  on  economic  develop-
ment was small and relatively stable; it was a low-value
stable  situation.  3)  lnUR immediately  responded  to  the
impact  of  lnPGDP,  which  was  approximately  0.003,
dropped to  0  in  the  third  period,  and  gradually  in-
creased thereafter, indicating that the impact of econom-
ic development on urbanization shows an upward trend.
4) lnUR immediately responded to its own standard de-
viation  information.  In  the  first  period,  the  response
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Fig. 5    Impulse response function based on VAR model

LIANG Longwu et al. Revisiting the Relationship Between Urbanization and Economic Development in China since the... 9



value was approximately 0.600, and the response value
dropped rapidly after  that,  indicating that  the impact of
urbanization on  the  later  period  showed  a  gradual  de-
cline.

In summary,  urbanization  and  economic  develop-
ment have a positive boosting effect on each other, and
the  inpact  of  economic  development  on urbanization is
stronger than that of urbanization on economic develop-
ment. The impact of economic development on urbaniz-
ation shows an upward trend, and the impact of urbaniz-
ation  on  economic  development  is  relatively  small  and
stable,  indicating  that  the  rapid  development  of  land-
centered  urbanization  has  a  limited  role  in  promoting
economic  development  and  it  is  no  longer  suitable  for
implementation in the new era background (Wang et al.,
2018).  The  new-type  urban  development  should  be
people-oriented  to  effectively  meet  the  development
needs of urban residents and realize the citizenization of
farmers (Wang et al., 2015b; Guan et al., 2018). The im-
pacts  of  urbanization  and  economic  development  on
themselves  maintain  a  downward  trend,  especially  the
decline in the impact of urbanization on itself, which is
more  obvious  than  others,  indicating  that  urbanization
and  economic  development  should  continue  to  reform
and plan high-quality development paths in the new era. 

4　Discussion
 

4.1　 Reduced contribution  of  people-oriented  urb-
anization  to  economy  compared  to  land-centered
urbanization
Since  2014,  China’s  urban  have  implemented  the  new
urbanization plan in an orderly manner;  urbanization is
people-oriented and the speed of  urbanization has been
reduced.  The GDP growth rate  dropped from 7.80% in
2013  to  6.10%  in  2019  and  the  economic  growth  rate
declined. In this context, the driving effect of new-type
urbanization  on  economic  growth  is  slowing,  mainly
due to the following three reasons.

(1)  The  growth  rate  of  the  urban  population  slowed
from 2.71% in 2013 to 2.05% in 2019, and the scale of
the  urban  labor  force  and  consumption  decreased  as  a
whole. On the one hand, in the stage of rapid urbaniza-
tion,  the  rural  population  flows  into  the  city  rapidly,
leaving behind the elderly and children as the principal
residents in the countryside, and their mobility is weak.

On the other  hand,  with the revitalization and develop-
ment of rural areas, some migrant workers return home
for entrepreneurial and employment opportunities.

(2) The  growth  of  land  finance  slowed,  and  the  pro-
portion  of  land  transfer  fee  income  in  GDP  decreased
from  6.60%  in  2013  to  4.89%  in  2017,  reducing  the
driving effect  on economic growth.  The revenue of  the
land transfer fee was once the main source of local fin-
ance  (Tao  et  al.,  2010),  but  the  new-type  urbanization
model  has  changed  from  land  centered  urbanization  to
people-oriented urbanization, and the land finance mod-
el will gradually come to an end.

(3) Real estate development had entered the off-peak
period,  the  output  value  growth  has  declined,  from
14.92% in 2013 to 7.75% in 2019, and its overall contri-
bution to economic growth has declined. In recent years,
the unsustainability of the real estate development mod-
el has become prominent, instability factors such as real
estate bubbles are greatly enhanced, and the industry de-
velopment has entered the transformation period. 

4.2　 Weakened  growth  rate  of  China’s urbaniza-
tion and economy in the future
Since  the  reform and opening  up,  China’s  urbanization
and  economic  development  have  experienced  a  long
period of rapid growth and have become the key drivers
of the world’s urbanization and economic development,
playing  the  leading  roles  in  the  recovery  of  the  world
economy. However, the high-speed growth is unsustain-
able.  The intensive  development  model  of  urbanization
and economy, and the rapid growth based on high con-
sumption and high pollution must be transformed in the
medium and long term. Medium- and low-speed growth
will be maintained in the future, as the transitions from
‘high-speed’ quantitative  growth  to  ‘people-oriented’
quality improvements (Lu and Sun, 2016).

The Northam curve theory of the urbanization stages
suggests that the speed of urban development has an in-
verted  ‘U’-shaped characteristic,  and  that  most  coun-
tries  will  have  a  deacceleration  and  near-zero  growth
stage after the acceleration stage (Chen et al., 2011). In
the high-speed  development  stage,  the  focus  is  on  im-
proving  the  urbanization  rate  and  expanding  the  urban
boundaries.  The  urbanization  rate  increased  from
17.90% in 1978 to 60.60% in 2019, with an average an-
nual  growth  rate  of  1.04%,  far  higher  than  the  global
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growth rate  of  0.42%.  The  area  of  urban  built-up  re-
gions  and  urban  construction  land  increased  by  8.00
times  and  8.38  times  respectively  from  1978  to  2018.
After  entering  the  middle  and  late  stages,  urbanization
development will  pay more attention to meet the living
needs  of  urban  residents  and  address  the  rationality  of
urban spatial layout (Yang et al., 2017).

High-speed  and  superhigh-speed  economic  growth
have  resulted  in  massive  environmental  damage.  The
total national energy consumption reached 4.87 billion t
of  standard coal  in  2019,  which was 8.52 times that  of
1978.  High  consumption  produced  high  emissions  and
high  pollution,  which  seriously  exceeded  the  carrying
capacity  of  the  ecological  environment  system,  greatly
challenging  the  economic  and  social  sustainability.
Against the backdrop of the new era, China’s economic
development practices the five development concepts of
innovation,  coordination,  green,  openness  and  sharing,
and changes from simply pursuing GDP growth to pur-
suing high-quality and high-efficiency green economy. 

4.3　Boosting the  coordinated  development  of  urb-
anization and economic from low level to high level
China’s traditional urbanization takes land-centered urb-
anization  as  the  main  symbol,  that  is,  large-scale  land
development and utilization and blind urban sprawl (Gu
et  al.,  2017).  They  have  led  to  high  land  transfer  fees
and a soaring real estate industry, which in turn boosted
the high-speed economic growth (Lu, 2013). Rapid eco-
nomic growth attracted migrant workers to gather in cit-
ies  (Deng  et  al.,  2020), with  the  influx  of  people  lead-
ing to the blind advancement of land-centered urbaniza-

tion.
Urbanization and economic development  have main-

tained  a  positive  relationship  of  mutual  reinforcement
for a long time (Moomaw and Shatter, 1996). However,
urbanization is mainly land-centered urbanization, while
economic development is mainly GDP growth; the cost
of  living  in  large  and  medium-sized  cities  is  high,  and
some  cities  have  a  ‘ghost  town’ phenomenon.  Under
this model, the coordination relationship of the urbaniz-
ation and economic development is still at the low level
with quantity growth as the core, and needs to be trans-
formed into  a  high  level  interaction  with  quality  im-
provement as the core (Fig. 6).

With the high level  coordination of  urbanization and
economic  development,  urbanization  has  shifted  from
land-centered urbanization  to  people-oriented  urbaniza-
tion. Focusing  on  the  requirements  of  human  develop-
ment, urbanization  provides  equal  employment,  medic-
al  care,  children’s  education,  social  security  and  other
basic public services for the migrant population and ef-
fectively improves the well-being of residents. Econom-
ic development stimulates the investment in innovation,
research and development and personnel training in key
scientific and  technological  fields,  promotes  technolo-
gical  innovation,  shifts  from  simple  GDP  growth  to  a
green  and  inclusive  economy,  and  realizes  the  United
Nations’ Sustainable  Development  Goals  (Lu,  2019).
The  sustainable  development  of  the  economy  and  the
people-oriented  urbanization  will  further  construct  the
relationship of mutual reinforcement with the quality as
the core.
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Fig. 6    The shift of coordinated relationship between urbanization and economic development from low level to high level
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5　Conclusions and Suggestions

Based on  the  middle  and  late  stages  of  urban  develop-
ment, this article quantitatively explores the causal rela-
tionship  between urbanization and economic growth.  It
briefly analyzes the evolution process of population urb-
anization, land urbanization and economic development
since  the  reform  and  opening  up,  summarizes  the
achievements  and  issues,  and  measure  the  contribution
rate of  the  urbanization  process  to  economic  develop-
ment  from  1978  to  2018  based  on  the  industries  data,
such as the real estate, construction, accommodation and
catering industries.  The rate of contribution growth has
slowed in recent years. Based on the panel data cointeg-
ration test method, the causal relationship between urb-
anization and  economic  growth  is  quantitatively  ex-
plored. It is found that economic development is the sig-
nificant factor in boosting urbanization, urbanization has
a certain boosting effect on economic development, and
the  boosting  effect  does  not  pass  the  5%  significance
level  test.  The  discussion  section  pointed  out  that
China’s urbanization and economy will maintain the rel-
ative  medium-low  growth  rate  in  the  future,  and  the
contribution  of  people-oriented,  new-type  urbanization
to economic growth is on the downward trend. It  is ur-
gent  to  boost  coordinated  development  between  them
from low level to high level.

Since the implementation of the National New Urban-
ization  Plan  (2014–2020),  China  has  carried  out  pilot
projects for new-type urbanization in 62 cities at differ-
ent  levels  of  provinces,  cities,  counties  and  towns,  and
in  different  regions  in  the  eastern,  central  and  western
regions. It is necessary to provide an in-depth summary
of  the  development  models  of  these  pilot  cities  to
provide a reference for the promotion of new-type urb-
anization  models  and  the  urbanization  development  in
the  future.  The beginning of  the  ‘14th  Five-Year  Plan’
in 2021 requires further research on how to achieve high-
quality  development  of  the  urbanization  in  the  future
and how to  achieve  innovation-driven  economic  devel-
opment.  The  development  direction  and  practice  path
require top-level  design  and  formulation  of  develop-
ment  roadmaps  and  timetables.  The  three-stage  theory
of  the  urbanization  development  is  no  longer  suitable
for  interpreting  the  development  characteristics  of  the
middle and  late  stages  of  urbanization.  It  needs  to  sys-
tematically analyze  the  development  experience  of  de-

veloped countries in the middle and late stages of urban-
ization,  summarize  the  urbanization  development  traps
of Latin  American  countries,  simulate  the  characterist-
ics  of  the  middle  and  late  stages  of  urbanization,  and
provide theoretical  support  for  the new model  of  urban
development.

In the early and mid-term stages of urbanization,  the
focus was on attracting rural populations to move to the
cities  to  spur  urbanization  and  to  accelerate  the  land
sprawl  to  achieve  rapid  fiscal  growth.  The  middle  and
late stages of urbanization are no longer suitable for ad-
opting this development model. It  is necessary to focus
on how  to  accelerate  the  citizenization  of  farmers,  im-
prove  the  well-being  of  urban  residents,  promote  the
sustainable  green  growth  of  the  urban  economy,  and
shift  from  the  land-centered  urbanization  to  the  new-
type,  population-oriented  urbanization  that  focuses  on
people  and  protects  the  ecological  environment.  Since
the implementation  of  the  national  new-type  urbaniza-
tion  plan,  the  academic  community  has  interpreted  the
new-type urbanization theory at a macro level and con-
structed the idea of people-oriented, harmonious, inclus-
ive  and  sustainable  urban  development.  However,  the
current  interpretation  of  the  people-oriented  theory  is
not  developed  enough  and  does  not  fully  reflect  the
deeper  implications  of  the  concepts  of  ‘new’ and
‘people’. It  is  thus  necessary  to  further  strengthen  re-
search on the theoretical framework of people-oriented,
new-type urbanization.

In  China,  the  urbanization  contributes  much  to  the
economic development in many aspects of economy and
society, such as the real estate industry, construction in-
dustry, accommodation and catering industry, urban in-
novation,  urban  construction,  land  sprawl,  nighttime
economy levels  and  so  on.  Considering  the  restrictions
of the paper length and the principle of data availability,
this  paper only studied the contribution of  urbanization
to  economic  development  from  the  first  three  aspects.
We can continue to study the impact of urbanization on
economic  development  in  other  aspects  in  the  future.
The  spatio-temporal  heterogeneity  of  the  interaction
between  them  is  of  great  practical  significance  to  the
high-quality  development  of  regional  urbanization  in
China, but the panel data cointegration test method can-
not get these results. In order to realize the coordinated
and high-quality  development  of  urbanization  and  eco-
nomy, it  is  necessary  to  study  the  spatio-temporal  het-

12 Chinese Geographical Science 2022 Vol. 32 No. 1



erogeneity of the interaction between them by using the
comprehensive evaluation  method,  to  compare  the  re-
gional  differences,  to  calculate  the  main  influencing
factors of urbanization and economic development from
the  perspective  of  humanity  and  nature,  and  to  reveal
the high-quality development mechanism.
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