The current issue and full text archive of this journal is available on Emerald Insight at:
https://www.emerald.com/insight/2516-1652.htm

The Internet reshapes China’s Chinas
economic geography: geography
micromechanisms and

macro effects 341

Chen Yang Recei‘ved 18 October 2020
Nanjing University of Finance and Economics, Nanjing, China, and e 18 Oetober 2020
Tongliang An

School of Economics, Nanjing University, Nanjing, China

Abstract

Purpose — By observing facts of the “reversal of agglomeration” of Chinese enterprises during the period of
rapid Internet development and using a new economic geography model combined with the data of the real
estate sector, this paper deduces the influence of the “reshaping mechanisms” of the Internet on China’s
economic geography based on the “gravitation mechanism” of the Internet that affects the enterprises and the
“amplification mechanism” of the Internet that amplifies the dispersion force of house prices.
Design/methodology/approach — In the empirical aspect, the dynamic spatial panel data model is used to
test the micromechanisms of the impact of the Internet on enterprises’ choice of location and the instrumental
variable method is used to verify the macro effects of the Internet in reshaping economic geography.
Findings - It is found that in the era of the network economy, the Internet has become a source of regional
competitive advantage and is extremely attractive to enterprises. The rapidly rising house price has greatly
increased the congestion cost and has become the force behind the dispersion of enterprises. China’s
infrastructure miracle has closed the access gap which gives full play to network externalities and promotes the
movement of enterprises from areas with high house prices to areas with low house prices.
Originality/value — The Internet is amplifying the dispersion force of congestion costs manifested as house
prices and is reshaping China’s economic geography. This paper further proposes policy suggestions such as
taking the Internet economy as the new momentum of China’s economic development and implementing the
strategy of regional coordinated development.
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1. Introduction

The Internet [1] has changed the activities of production, circulation and consumption
(OECD, 2012), is irreversibly becoming an important force affecting the global economic and
social development and the source of competitive advantage of a country or a region (Porter,
1990). However, the explosive popularisation of the Internet is an extremely unbalanced
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CPE expansion and economic subjects may form unbalanced economic geography in the process

32 of chasing unevenly distributed information resources. Generally, economic geography is

’ understood as the dynamic evolution of agglomeration and dispersion of economic subjects

such as labour and enterprises in economic space. Then, whether the Internet strengthens the

imbalance of spatial economic activities characterised by agglomeration and is a new source

of widening the regional economic gap has become a question. Based on observation of the

342 agglomeration characteristics of Chinese enterprises during the rapid development of the

Internet, it is found that the concentration degree of China’s most industries and particularly,

service industry, began to decline in 2011, but an apparent upward trend was shown in the

concentration degree of enterprises in developed countries such as the USA, Japan and

Britain (see Figure 1). The development of the Internet has deepened the imbalance of

economic activities in developed countries, but it seems to reverse the trend of further

agglomeration of Chinese enterprises. The macro facts of the reversal of agglomeration of

China’s enterprises lead to the theoretical speculation of this paper: the Internet may be
reshaping China’s economic geography; however, the internal mechanisms are unclear.

In the era of the Internet of Things (IoT), a new geographical spatial structure is taking
shape. On the one hand, the “access gap” [2] has widened the gap between regions and
deepened the spatial imbalance. Due to the uneven distribution of information resources, the
agglomeration economy of central cities has been continuously strengthened by the Internet .
At the same time, the network effect allows the Internet to play a greater role after the Internet
user scale reaches the critical point (Katz and Shapiro, 1985) and the spatial imbalance of
economic activities has further expanded. In the era of the Internet economy, the pattern of
economic geography may still tend to agglomerate. On the other hand, the Internet has
increased the freedom in enterprises’ site choices and reduced the importance of geographical
factors (Goolsbee, 2000). In order to avoid the congestion cost, industries inevitably tend to
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Note(s): As China Statistical Units Yearbooks before 2008 only provided the data of

enterprises above the designated size, in order to ensure continuity and comprehensiveness,

the research data of this paper starts from 2008, which happens to completely cover the period
during which mobile Internet is integrated into people’s daily life, creating the Internet economy
era based on Internet of Things (from 2009 to present). Because of changes made during the third
economic census, the statistical dimensions and scales of data collected in 2013 are inconsistent,
resulting in the gap in the data. Under the consideration of the policy influences, after excluding
the samples from the Beijing-Tianjin-Hebei region, the agglomeration index still shows a
downward trend, and the concentration degree calculated by using the data of industrial enterprises
above designated size in prefecture-level cities also shows a downward trend, which is omitted

Figure 1. due to the limited space

Characteristics of

enterprise Source(s): China Statistical Units Yearbook, China City Statistical Yearbook, the website of

aC%glomira%oSnAm the US Census Bureau (https//www.census.gov/), the website of the UK Office for National

an(lintéil’;g[?}{ » Japan Statistics (https//www.ons.gov.uk/), and the website of the Statistics Bureau of Japan
(http//www.stat.go.jp/)
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disperse, creating new information geography, which is loosely linked with physical space (Choi China’s

et al, 2006). However, the Internet does not completely eliminate the influence of geographical economic
factors. Even for online products with no transportation costs, distance still plays a significant eooraph
role (Blum and Goldfarb, 2006). Due to the existence of more complex and unmodifiable geography

information generated by business processing and response time and economic development,

the importance of geographical factors cannot be completely ignored (Leamer and Storper, 2014).

The global agglomerating force remains strong, and whether information sharing is significant 343
enough to change the geographical location of service providers remains to be discussed.

The shaping of economic geography is related to the Internet , but the shaping effect can
be multifaceted. The new economic geography theory points out that when the interregional
iceberg transport cost [3] is lower than the congestion cost in the region, it will result in a
dispersed spatial equilibrium (Helpman, 1998). On the one hand, the development of China’s
Internet is at the forefront of the world, yet its Internet has not deepened spatial imbalance.
The extraordinary infrastructure development has brought about the expansion of Internet
access facilities and the convenience of using such facilities and quickly closed the “access
gap” of the Internet in China (Qiu ef al, 2016; Ge and Cen, 2017); it has not only helped China to
avoid a new “digital divide” but also effectively reduced the iceberg transport cost. On the
other hand, as an important symbol of congestion cost, house price has a profound impact on
China’s economic development (Liu and Li, 2017). Since the housing system reform in 1998
and the land supply system reform in 2003, China’s commercial real estate prices have
maintained an average annual growth rate of more than 10%, and the prices in first-tier cities
such as Beijing, Guangzhou and Shenzhen have even reached an average annual growth rate
of more than 20% (Zhang et al, 2017; Tong and Liu, 2018). The rise of house prices will
increase production costs, and the rise of congestion costs directly affects enterprises’ choices
of location (Fan and Shao, 2011). The rapidly rising house price in Shenzhen even forced a
large number of high-end manufacturing industries to move out. In China, there have been
cases where the iceberg transport costs decrease and congestion costs rise at the same time
and the Internet and house prices together create dispersed economic geography.

To confirm the above conjecture, the authors of this paper start from the logic of “the fact that
the micro-location choice of enterprises leads to macro-agglomeration”. Based on the “gravitation
mechanism” of the Internet to attract enterprises and the “amplification mechanism” of the
Internet that amplifies the dispersion force manifested as house price, the paper deduces
the “internal mechanisms” of the Internet in shaping economic geography theoretically. In the
empirical aspect, the spatial econometric technology is used to test the micromechanisms of the
Internet in influencing enterprises’ choice of location and verify the macro effects of the Internet
on reshaping economic geography of China. In the era of the Internet , microeconomic theory is
innovated (Zhang, 2016) and the behaviour and decision-making of economic subjects have
changed (Wu, 1996; Shapiro and Varian, 1998). However, whether economic geography can be
reshaped depends on whether the “access gap” is closed, the network externalities are brought
into play, the congestion cost in the region is too high, enterprises are forced to relocate, the
domestic market capacity is sufficient and there is room for enterprise migration. Therefore,
exploring the internal mechanisms of the formation of China’s dispersed economic geography is
not only helpful in broadening the applicable boundary of microeconomic theory but also of
great theoretical and practical significance to the sustained and stable development of China’s
economy and the evolution of its economic geography.

To the best of our knowledge, the possible contributions of this paper are as follows: (1)
adhering to the concept of “explaining China’s practice with Chinese theory”, closely
following the economic characteristics of China’s vast territory and huge market scale and
considering the double-factor background of the Internet access gap-bridging “infrastructure
miracle” and the rapid rise of house price, this paper explores the internal mechanisms of the
Internet reshaping China’s economic geography. (2) The new economic geography theory
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CPE attaches importance to numerical simulation and pays less attention to the internal

32 mechanisms of enterprises’ choices of location. This paper delves deep into the

’ micromechanisms behind the macro effects and discusses the “gravitation mechanism” and

“amplification mechanism” of the Internet which influence the location choice of enterprises by

modifying consumer budget constraints, producer profit function and heterogeneous iceberg

transport costs. (3) This study has constructed an empirical analysis framework of

344 “micromechanisms-macro effects”, so that the conclusions can be mutually verified. The

Internet condition is measured based on a global perspective, the dynamic spatial panel data

model is used to consider the spatial-temporal correlation of enterprises’ choice of location [4]

and the house price distance matrix is introduced to simulate the dispersion force. The

microscopic mechanism of the Internet in influencing enterprises’ choice of location is then
tested to verify its macroscopic effect on reshaping China’s economic geography.

2. Internal mechanisms of the Internet in shaping economic geography
2.1 Mathematical model construction
Combining the models of Helpman (1998) and Pfliger and Tabuchi (2010), this paper
constructs a 2*2*1 new economic geography model and brings the Internet , a key factor that
can greatly reduce the iceberg transport cost, into the model, and manifests the dispersion
force of congestion cost by using rapidly rising house price, thereby focussing on the
micromechanisms behind the agglomeration characteristics and analysing the internal
mechanisms of the Internet in shaping economic geography. It is assumed that in the
economic system, there are two regions ¢ = 1, 2, two production departments, namely the
industrial department M and the real estate department H, one factor of production, i.e. labour
L and the industrial products can be traded freely, while housing cannot be traded across
regions.

2.1.1 Consumer behaviour. Let the utility function of representative consumers in region ¢
be the constant elasticity of substitution (CES) utility function:

U= MPH'™, 0<p < 13 M, — / ), 6 > 1; S.t./ iy (v)do + nH, = Y,
0 0
@

where M is the number of industrial products consumed, p;() is the price of product v, 7;is the
house price and o is the elasticity of substitution between products.

Yi =a; wiLz' (2)

It is assumed that the land is owned by the government, the income Y; comes entirely from
wages w;, L; is the number of consumers and ¢; is the influence of the Internet on income. In
addition to effectively overcoming the asymmetry of information in the buyer’s market and
enhancing the purchasing power of consumers (Bakos, 1997; Rezabakhsh et al, 2006), the
Internet has dramatically reduced the commuting cost of consumers and the searching and
commuting cost of labourers and the budget constraints have therefore been relaxed. First of
all, e-commerce has reduced the difficulty of purchasing goods in remote areas, especially in
rural areas (Zhu and Leng, 2017), and consumers can purchase goods nationwide and even
globally without leaving their homes nowadays. Services in such forms as “Internet + 020
car rental” and “Internet + offline distribution” have solved the “last mile problem”, and the
commuting or time cost thereby reduced equals to income increased. Furthermore, the
Internet increases information symmetry in the labour market and reduces the searching
costs such as transportation, mailing and intermediary fees in job hunting and the
commuting cost in work (Kuhn and Skuterud, 2004), which can also be considered as
increasing the income of consumers.
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2.1.2 Producer behaviour [5]. Let the production function of representative manufacturers China’s

in the region 7 be economic
1 1
TCi(v) = i) + w0} 7S &) geography
Given the product price p;, the profit function of representative manufacturers is
1 1 .
7i(v) = pi(0)4i(v) — yigi(v) — ;TS @ 345

where g,(1) is the output of industrial products v and fis the fixed cost other than salaries and
house price. All regions are the same and the subscript can be discarded. 3 and L are the
influence of the Internet on production costs. On the one hand, the Internet can reduce the fixed
cost for enterprises in building or maintaining their procurement and distribution channels.
First, the Internet improves the procurement—distribution channels and enterprises optimise
the spatial organisation in the circulation field in time according to the market demands
(Srinivasan ef al, 2002). Second, the virtual business environment caused by the information
technology revolution has created a network platform that breaks the physical constraints of
time and space, replacing the procurement—distribution channel to a certain extent (Yue and Lj,
2018). Third, in the era of the Internet economy, a large number of new commercial activities,
such as video, games and self-media, have completely broken through the constraints of time
and space from production to sales and the network platform has directly replaced the
procurement—distribution channels. On the other hand, the microscopic basis of the
agglomeration economy is the matching, sharing and learning of labour force (Duranton and
Puga, 2004). The Internet alleviates information asymmetry, reduces labour matching costs of
enterprises and provides a platform that can reduce labour sharing and learning costs. From
instant messaging to e-commerce and from search engines to online services, the Internet has
fully permeated all aspects of economic and social development, creating a large number of
flexible jobs and flexible employment methods and deriving new economic forms. The
emergence of the agglomeration economy is no longer subject to time and space constraints.
2.1.3 Iceberg transport cost. There is an iceberg transport cost manifestedas =, 7 > d; > 1
in cross-regional sales of products. Let the difference be reflected by the Internet condition d;
and 7 is the iceberg transport cost without the Internet . The subscript can be discarded. The
actual supply quantity of products in the quantity of x12(v) sold by enterprises in other
1-0
regions is dllK12(U) and the sale price is p12(v) = 111)11 (v).Let ¢y, = i . The existence of

geographical distance strengthens information asymmetry and leads to the imbalance of
market allocation (Akerlof, 1970), but the Internet breaks down the barrier of information
asymmetry and effectively alleviates this problem (Han et al, 2014). On the one hand,
searching and publishing information on online platforms can reduce iceberg transport costs
such as information searching, bilateral matching and logistics (Anderson and Wincoop,
2004). On the other hand, the new commercial activities produced by the integration with the
Internet are less or not restricted by geographical space in product trade, so that the iceberg
transport cost is effectively reduced.
2.1.4 Calculation of equilibrium conditions [6]. To sum up, the equilibrium conditions are
as follows:
Jo B crrg(biby) ™ Wi (Y1 + iy Vo) — ot B3Py Wy (5, Y1 + 61 Vo)
L=st e (bibo) ™ wl w0y ($ron Y1 + Ya) — crrbb2o20l=oud ™ ($1, V1 + ¢y, V)

L0<s <1

©)
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CPE 2.2 Micromechanism of the impact of the Internet on enterprises’ choice of location [7]
32 2.2.1 The gravitation mechanism of the Internet. The Internet not only reduces the cost of
’ commuting and job hunting for consumers but also reduces the fixed and variable costs in the
production of enterprises. It effectively alleviates the problem of information asymmetry in

trade and profoundly impacts enterprises’ choices of location. Firstly, & = H*BC-DI+DA-B)

(C-Dy
346 and %‘2 = [A[Cc_% > ( can be obtained from formula (5) regarding equilibrium conditions.

Through various channels, the Internet reduces the fixed costs that enterprises have to pay as
well as the variable costs in the process of using labour, and the increase in profits attracts

2

>0

¢ o1 +091 V) Biyy
B G veTy) | Tttt ~ Bty | (1)

T >0, the
reduction of iceberg transport cost indicates that the Internet alleviates the information
asymmetry faced by local products sold to other regions, reducing the sales price of products
outside the region and further attracting enterprises seeking such competitive advantage to
move in. Finally, focussing on the impact of the Internet on consumers’ income, formula (5)

can be changed to F} = %;fﬂgzﬂf’izu_ _11;‘512?1]5;3 and % > O.% > 0 can be obtained from

¢12 < 1 The Internet relaxes the budget constraints of consumers and attracts more labour,
so enterprises tend to move in. The following can therefore be obtained:

enterprises to move in. Secondly, with a% =

P1. The Internet improves the profit of producers and increases the income of consumers
by decreasing production and iceberg transport costs and further absorbs labour and
attracts enterprises to settle in, thus forming a gravitation mechanism.

2.2.2 The amplification mechanism on the dispersion force. Considering the dispersion force of

congestion cost manifested by house price. As 3 aF = —W < 0 can be obtained from

formula (5), house price negatively correlates Wlth the proportion of local enterprises and
enterprises will spontaneously move from areas with high house prices to areas with low
house prices. The amplification mechanism of the Internet in affecting house price dispersion
force is as follows: (1) due to the gravitation mechanism, the development of the Internet in
areas with low house prices reduces the opportunity cost of enterprise migration, so more
enterprises migrate from areas with high house price to areas with low house price. Take the
case where house price increases in region 1: A7y > Oand Fi (1 + Ary) < Fi(r1). According

to the monotonicity of the function and the symmetry of the model, M%M <0,

L3l %lbt an) ), oAl YE;*A“ < 0and M < 0 can be obtained. The development of the

Internet in region 2 (area with low house prices) increases the number of enterprises, which
are reduced due to rising house price in region 1 (area with high house price). (2) The Internet
enlarges the dispersion force of house price by alleviating interregional information
asymmetry, which can be explained as a “signalling effect”. The absolute marginal quantity

y7 AC - BD]
W. Let the

Internet development and other conditions in the regions be the same and homogenise the

iceberg transport cost, |AF; ()| = 17t {“‘7’] then d|AFy(r1)]/0¢ > 0,1.e.0|AF(11)|/0d > 0.

of house price change inregion 1is [AF1 ()| = F1(r1 + Ar) —Fi(n) =

For region 1, which has high house prices, the Internet transmits the signal of areas with low
house prices, reduces the information search cost of enterprises in areas with high house
prices and promotes the mobility of enterprises by alleviating information asymmetry. The
following can therefore be obtained:
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P2. The Internet facilitates enterprises’ movement from areas with high house prices to China’s

areas with low house prices by reducing the cost of enterprise migration (gravitation ;

. T . . . . economic
mechanism) and alleviating information asymmetry (signalling effect), thus forming

Ficati : geography
an amplification mechanism.

2.3 The internal mechanism of the Internet shaping economic geography

In practice, the attraction of the Internet for enterprises positively correlates with the network 347
externality brought by the progress of 1nformation technology and negatively correlates with
the regional access cost. Let ¢; = &, b; =2 =%and d; = ¢, 4 where the gap of regional
Internet development is reflected by access cost /Il, the 1nﬂuences of network externalities
a, f, pand § are consistent and the subscript is dropped. Thus, formula (5) regarding
equilibrium conditions becomes as follows:

_ (k)" w ) H(YI + P10 Y2) — /117’7/12672 b Wy (P V1 + 5, 12)
(k) w 1 oy ($rohon Vi + Ya) — Aarh 3w Wy (Pr2Y1 + BrpV2) ©)

Y, = ZwlLl, ¢y = (ﬂ—lr)l_ﬂ

0

The micromechanism of enterprises’ choice of location has shaped the macro-economic
geography. (1) The shaping mechanism of gravitation mechanism: according to formula (6),
0a1 /04 <0, 0b1/0A41 <0, dc1 /041 <0, 0d1/04; < Oand 0F; /04 < 0; the access cost
increases the daily expenditure of consumers, the production cost of enterprises and the
iceberg transport cost in sales, which may weaken the network externality of the Internet and
is negatively correlated with the number of local enterprises. When A, > a, 4; > f,
A > @and A; > 8, access to the Internet will increase consumer spending and enterprise
costs, and the gravitation mechanism is manifested as the “repulsion mechanism”, which
indicates that reduced access cost helps to give full play to the role of the Internet s
gravitation mechanism. Let us relax the homogeneity assumption of network externalities.
Let 0a1 /0Ly > 0, 9p;/0L1 > 0, 0¢1/0L; > 0and 061/0L; > 0, and the network externality
is positively correlated with the user scale in the access network (Shapiro and Varian, 1998).
As mentioned earlier, the reduction of access cost increases the number of enterprises, and the
increase of Internet users improves network externality, attracting more enterprises to settle
in, thus forming the “positive feedback” effect of the Internet (Arthur, 1989). Considering that
the region with more enterprises will develop a higher agglomeration economy, enterprises
will further strengthen the gap between regions in the process of chasing the unbalanced
distribution of Internet resources and the simple gravitation mechanism will deepen the
imbalance of spatial economic activities and shape economic geography of agglomeration.
(2) Consideration of the reshaping mechanism of the amplification mechanism: when there
are additional dispersion forces such as house prices, the Internet may create dispersed
economic geography. On the one hand, the access cost is reduced and the externality of the
Internet to reduce the migration cost of enterprises and alleviate information asymmetry is
brought into full play, effectively enlarging the dispersion force brought by the rising house
price in other regions, so that more enterprises will choose to move out of regions with high
house prices. On the other hand, the settlement of new enterprises increases the size of local
Internet users and enhances the network externalities of the Internet ; the improvement of
network externality, in turn, attracts more enterprises to move in, resulting in the positive
feedback effect of the Internet . Because areas with high house prices are generally areas with
high concentration, it used to be difficult for local enterprises to decide on relocation due to the
dilemma derived from the existence of an “agglomeration economy” and “congestion costs”.
However, the popularisation of the Internet has reduced the opportunity cost of enterprise
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Figure 2.

Internal mechanisms of
the Internet in
reshaping economic

geography

migration, so enterprises are opting to move from areas with high house prices (high degree of
concentration) to areas with low house prices (low degree of concentration). In the meantime,
as the positive feedback effect of the Internet amasses, the amplification mechanism affecting
the dispersion force manifested by house price has been greatly enhanced and more
enterprises have chosen to move, which may reshape the original economic geography of
agglomeration (Figure 2).

P3. Under the combined effect of the Internet gravitation mechanism and its
amplification mechanism on the dispersion force, more enterprises move from
areas with high house prices (high degree of agglomeration) to areas with low house
prices (low degree of agglomeration) and economic geography is thus reshaped.

3. The impact of the Internet on enterprises’ choice of location: micromechanism
testing

3.1 The metrological model

A benchmark measurement model is set according to the theoretical demonstration that the
Internet impacts the micromechanisms of enterprises’ choice of location:

Firmy = a + fyInt; + Zﬁ;Xu‘] =+ €it, Eir NN(07 0'21) @

=1

where Firm is the proportion of enterprises for measuring the enterprises’ choice of location,
Int is the Internet index, including global Internet Oint and global mobile Internet Omint and
X s the control variable that affects the location of enterprises. Considering that there may be
a spatial correlation in enterprise site decision, spatial autoregressive (SAR) and spatial error
models (SEM) are constructed for the empirical test. Wis the spatial weight matrix, pand nare
the variable coefficients and ¢; and y;, are the disturbance terms.

n
. . 2
Firm; = a + pW -Film; + g,Int; + E BiXis + €ir, €a ~N (0, 6°1) ®
=1
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There is a “dynamic continuity” in the enterprises’ choice of location, that is, enterprises will geography
refer to the location choice of other enterprises in previous years for deciding on locations. A
dynamic spatial panel model that includes both temporal and spatial effects is constructed
(Elhorst, 2012; Lee and Yu, 2014): 349

7
Firm;; = tFirm; .y + pW -Firmy, + qW-Firm;_y + folnti + > B:Xig + p; + o
j=1

+ &, &4 ~N(0, 6] (10)

where Firm; and Firm; ;_; represent the enterprises’ choice of location in region ¢ in years ¢ and
{—1, respectively, y; and w; represent the dummy variables of specific spatial and temporal
effects, respectively, &;; is a random error term satisfying independent and identical distribution
and 7, p and 7 are coefficients of temporal, spatial and spatial-temporal lags, respectively.

In order to test the “amplification mechanism” of the Internet’s dispersion force affecting
congestion costs, this paper introduces house price distance and its interaction term with the
Internet condition [8]:

Firmy; = 2Firm; ., + pW-Firm;: + nW-Firm;,, + fiyInt;; + f,House + fi,Int; -House
+ Zﬁintj + p; + o, + &, €4 ~N(0, 6°I)

=3

11

In the model testing the “amplification mechanism”, Int covers the local Internet (Internet) and
the mobile Internet (Minternet). With the inclusion of the spatial-temporal lag of the dependent
variable, the estimation parameters and standard errors of ordinary least squares (OLS) will be
inconsistent. In this paper, maximum likelihood estimation (MLE) is used to estimate the static
spatial model and bias-corrected quasi-maximum-likelihood estimation (BC-QMLE) is utilised
to estimate the dynamic spatial model (Yu ef al, 2008). MATLAB is used for estimation.

3.2 Variables and data

3.2.1 The dependent variable: enterprises’ choice of location (firm). Using the proportion of
regional enterprises to all enterprises to represent the condition of enterprises’ location choice
is conducive to the partial avoidance of the limitation on dependent variables caused by the
positive integer nature of the number of enterprises.

3.2.2 Core independent variables: the Internet condition (Int). It is generally measured by
Internet resources or usage; considering the great influence of mobile Internet, this paper
takes the Internet user scale and penetration rate of traditional Internet (Internet) (hereinafter
referred to as the internet) and mobile Internet (Minternet) to reflect the regional Internet
development. Because the network is a global spatial area and universally connected, the
internet condition in a certain area cannot be observed separately. In the model for testing the
gravitation mechanism, the spatial weight matrix W is introduced to construct the global
network index and the calculation formulae are as follows: Oint; = W*Internet; and
Omint; = W*Minternet; [9]. The Global index can not only examine the development of the
Internet from a global perspective but also avoid the endogeneity of traditional indices and
effectively solve the problem that the endogeneity of core explanatory variables cannot be
dealt with within the framework of the spatial econometric model. In the model for testing the
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CPE amplification mechanism, local Internet conditions (Internet, Minternet) are used to meet the

32 need of testing the amplification mechanism by using the interaction term of the Internet and

’ house price distance. However, the critically focussed interaction term also factually follows
the design idea of global indexes, which can also avoid endogeneity problems.

3.2.3 Control variables: economic development (Pgdp). The economic development is

accompanied by a good institutional environment and high-quality labour market, and it can

350 effectively expand the market size and is extremely attractive to enterprises. Population size

(Peo): the number of individuals is positively related to the local labour market size. With

more abundant labour resources, the labour cost of enterprises is lower and labour market

matching is easier and enterprises are therefore more willing to settle in. Government

expenditure (Pgov): local governments provide incentives to attract investment for enhancing

political performance, which attracts enterprises through institutional arrangements in

aspects such as land, employment, social security, administration and subsidies. The

education level (Edu): education can effectively enhance the quality of human capital,

promote enterprise innovation and improve total factor productivity. Areas with a high

education level have a strong ability to attract enterprises to settle in.

3.2.4 The distance matrix. The spatial weight matrix is used to quantify the spatial
adjacency of enterprises’ choice of location, covering the spatial interaction effect. There are a
large number of prefecture-level cities in China and much information will be lost if only
whether cities are adjacent to each other is taken into account. Hence, the matrix (W) is set
according to the geographical distance between spatial units and the elements in the matrix
are defined as follows: w;; = 1/d;;, where d; is the spherical distance between areas ¢ and ;.
For house price distance (House), the element in the matrix w;; = P; — P;, where Prepresents
the real estate price [10], which is calculated by dividing the transaction amount of the
regional house price by area. “Making money from leasing land” is an investment and the
financing model of urban construction with Chinese characteristics (Zheng ef al., 2014), which
leads to a series of congestion costs such as rising house prices. It is reasonable to use house
prices to simulate the dispersion force of congestion costs. The names, symbols and
descriptions of variables are shown in Table 1.

Category Name Symbol Description
Dependent Enterprises’ choice of ~ Firm Number/total number of regional enterprises
variable location
Core independent  Internet/mobile Internet/ User scale, penetration rate (user scale/
variables Internet condition Minternet population size)
(local)
Internet/mobile Oint/Omint W*Internet;;; W*Minternet;
Internet condition
(global)
Control variable  Economicdevelopment  Pgdp Per capita GDP
Population size Peo Year-end population size
Government Pgov Per capita government financial expenditure
expenditure
Education level Edu Number of students in colleges and
universities per 100,000 people
Distance matrix Geographical distance W Reciprocal of the spherical distance between
areas 7 and J
House price distance House The difference between real estate prices of
areas 7 and j
Table 1. Mechanism Interaction term Mechanism Internet*House; Minternet*House

Variable explanation ~ variable
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Considering data availability, the authors of this paper select the panel data of 285 prefecture- China’s

level cities in China from 2003 to 2016 as analysis samples. Amongst them, the number of economic
industrial enterprises above the designated size is taken from the China City Statistical eooraph
Yearbook, while data on the internet and other control variables are taken from both the geograpny

China City Statistical Yearbook and the China Statistical Yearbook and the house prices are

obtained from the China Development Yearbook for Regional Economy. Monetary variables

such as per capita gross domestic product (GDP) are discounted to the monetary level in 2003 351
by GDP deflator and all indices are log-transformed. When data are unavailable, a linear
interpolation method is used to supplement them. At present, there are comprehensive
economic census data regarding the number of enterprises for three years only, so it is
impossible to investigate the dynamic characteristics of enterprises’ choice of location, and it
is difficult to obtain the data from the State Administration for Industry and Commerce.
Therefore, this paper selects data sources based on data openness and availability. Although
the provincial data provide the number of business entities in all industries, much of the data
of many years are missing, and therefore, time continuity is poor. In addition, as the
provincial administrative area scale is too large, it is easy to miss much information, and the
enterprises’ selection of location cannot be accurately measured by the average house price of
provincial-level regions because gaps between house prices of prefecture-level cities are
relatively large. Although the data of prefecture-level cities only provide the number of
industrial enterprises above the designated size, it has high completeness and continuity as
well as an appropriate size for more accurately reflecting the enterprises’ choices of location.
Based on the above analysis, this paper selects prefecture-level city samples as its main data
source.

3.3 Testing the gravitation mechanism of the internet

This paper first tests the relationship between the Internet condition and enterprises’ choice
of location based on the traditional data panel model, and the Hausman test supports the
regression results of the fixed-effect model (Table 2). The estimated coefficient of
the internet index is significantly negative at the significance level of 1%. The more popular
the internet is in other regions, the lower the proportion of local enterprises. The popularity
of the internet directly reflects the network externalities of the local Internet and the ability
of the regional access to the network. Areas with good network conditions can effectively
reduce the production costs of enterprises and the iceberg transport costs in product sales,
improve the profits of enterprises, increase the consumer utility and attract enterprises to
move in. In addition, the absolute value of the estimated coefficient of the mobile Internet
index is larger than that of the internet. At present, smart mobile terminals have profoundly
permeated all aspects of the economy and society and are playing a greater role than that of
the traditional Internet. In terms of control variables, economic development and
population size are significantly positive at the significance level of 1%, indicating that
the degree of economic development and the labour force size are important factors to be
considered in current enterprises’ choice of location. Government expenditure is
significantly positive in most models. For purposes such as obtaining agglomeration
rent and improving political performance, local governments have the motivation to attract
enterprises to settle in the region under their governance and government intervention
affects the enterprises’ choice of location. The education level shows no significant effect,
which means that while enterprises may pay more attention to indicators such as the level
of economic development and the labour market size, they care less about the quality of
labour itself. At present, China, especially the industrial sector, is still dominated by labour-
intensive enterprises and is in urgent need of industrial structure upgrade and cultivation
of a new driving force.
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Considering the spatial adjacency and temporal dynamics of enterprises’ choice of location, China’s

the authors of this paper construct static and dynamic spatial econometric models for the economic
analysis [11]. The log-likelihood value supports the regression results of dynamic spatial eooraph
econometric models, as shown in Table 3. First, after introducing spatial, temporal and geograpny

spatial-temporal lags of the dependent variable, the internet index is still significantly

negative at the significance level of 1% and the absolute value of the mobile Internet index is

greater than that of the internet, which supports the previous estimation results. It shows that 353
after considering the spatial-temporal correlation of enterprises’ choice of location, the
attraction of Internet development in other regions to enterprises’ choice of location still
exists. Second, the spatial lag is significantly positive at the significance level of 1%, which
means that the number of enterprises in neighbouring areas is positively correlated with the
number of local enterprises. Regional development has spatial correlation, and
geographically adjacent areas have a similar influence on enterprises’ choice of location.
The temporal lag is significantly positive at the significance level of 1%, which indicates that
the enterprises’ choice of location is positively correlated in time and positively influenced by
the previous enterprises. Furthermore, the spatial-temporal lag is significantly negative at the
significance level of 1%, which indicates that the increase in the number of enterprises in
neighbouring areas in the previous period attracts local enterprises and is negatively
correlated with the number of local enterprises.

It should be noted that spatial, temporal and spatial-temporal lags are related organically.
Amongst them, the positive correlation of spatial lag term originates from similar
endowments of neighbouring regions, which poses similar attraction to enterprises.
However, spatial proximity will also have a competitive effect, and the increase in the
number of enterprises in the previous period in neighbouring regions will form an
agglomeration economy, which has a strong attraction to local enterprises. The negatively
correlated temporal-spatial lag depicts the internal relationship amongst them, thereby
indicating the necessity of using the dynamic spatial model.

3.4 Testing the amplification mechanism on the dispersion force

This paper introduces house price distance and the interaction term of the internet and the
house price distance matrix to test the amplification mechanism of the internet on the
dispersion force (Table 4). Firstly, in the model where house price distance is positive (i.e.
house price of which is lower than the local house price), the index of house price distance is
significantly positive at the significance level of 1%, which indicates that the larger the
difference between house prices of regions with low and local house prices, the higher the
proportion of local enterprises. In the model where house price distance is negative (i.e. house
price of which is higher than the local house price), the index of house price distance is
significantly negative at the significance level of 1%, which indicates that the larger the
difference between house prices of areas with high house price and local house prices, the
lower the proportion of local enterprises. This result indicates that there is a high correlation
between the number of enterprises in various regions of China and the housing price, which
verifies the above judgement that “high house price areas are generally of high
concentration” and China’s economic geography has met the prerequisite for its reshaping.
However, it is contrary to the theoretical derivation of the dispersion force of house price,
which may be explained by the fact that although rising house price generates a force that
disperses enterprises, high house price also actually implies advantages such as good
economic conditions and more complete institutional arrangements, which are more
attractive to enterprises, and the geographical concentration of enterprises will result in an
agglomeration economy and offset the dispersion force brought by rising house price.
Therefore, only when the congestion cost caused by rising house price is greater than that of
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CPE the agglomeration economy, housing price can produce a considerable dispersion force. In
32 addition, the internet index is significantly positive in most models and the penetration rate of
’ the internet can increase the proportion of local enterprises; therefore, the gravitation
mechanism has been verified. The significance and symbolic direction of spatial, temporal
and spatial-temporal lags are consistent with the previous ones, so here the elaboration
thereon is omitted.
356 The focus of this paper is whether the internet can promote enterprises to move from areas
with high house prices to areas with low house prices. As can be seen from Table 4, in the
model with positive house price distance, the interaction term is significantly negative at the
significance level of 1%, which indicates that the development of the internet in areas with
low house prices increases the profits of enterprises and the consumer utility and by reducing
opportunity costs of the migration of enterprises, it promotes more enterprises to move from
areas with high house price to areas with low house prices or entrepreneurs to start a business
in areas with low house prices, reducing the proportion of local enterprises (in areas with high
houses prices). On the other hand, in the model with negative house price distance, the
significance and signs of the estimated coefficients of the interaction term is undeterminable.
Some of the estimated coefficients of the interaction terms are significantly negative, which
may be explained that the development of Internet in areas with high house prices will reduce
the proportion of local enterprises in areas with low house price due to the gravitation
mechanism. Some of the estimated coefficients of interaction terms in other models are
significantly positive, and this may be attributable to the signalling effect of the internet,
where the development of the Internet in areas with high house price effectively alleviates the
information asymmetry of enterprises in these areas and the internet provides more
possibilities for enterprises in areas with high house prices to move out by reducing the
search cost, thereby increasing the proportion of local enterprises in areas with low house
prices. In fact, considering that the gravitation mechanism and the signalling effect act in
opposite directions, the estimated coefficient of the interaction terms in the models is not
significant. In general, both the gravitation mechanism of the internet that reduces the
migration costs and the signalling effect that reduces information asymmetry can effectively
facilitate enterprise movement from areas with high house prices to areas with low house
prices.

3.5 Testing robustness

Variables adopted in this paper cover categories of both the traditional and the mobile
Internet and involve the dual perspectives regarding user scale and penetration rate. The
estimation methods used herein include fixed-effect, static spatial and dynamic spatial
models, and the relative dependent variables and sample selection are comprehensive.
Therefore, this paper first tests the use of the area of administrative regions and data of
municipal districts for robustness in the selection of dependent variables. Furthermore, as the
coordinated development of the Beijing—Tianjin—Hebei region relives Beijing of functions
non-essential to its role as China’s capital and requires some manufacturing enterprises to
move out from Beijing, the sample data of Beijing, Tianjin and Hebei are deleted. The
regression results support the previous conclusions [12].

4. The internet shapes economic geography: macro effects

The direction of economic geography shaped by the internet is the result of enterprises’ choice
of the location under the synergy of many conditions. Developed areas generally have better
Internet conditions and more enterprises. Because of the unbalanced spatial distribution of
Internet resources, the simple gravitation mechanism can make the internet further deepen
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the spatial pattern of agglomeration. When there are extra congestion costs such as house China’s

prices, enterprises have the motivation to move out. However, due to the agglomeration effect, ;
. . . X . . economic
big market and knowledge spillover and the opportunity cost of migration, agglomeration eooraph
remains the dominant spatial pattern. The emergence of the internet has increased the geograpny

freedom of enterprises’ choice of sites, which not only reduces the opportunity cost of

relocation but also transmits signals of areas with low house prices, thereby facilitating more

enterprise movement from areas with high house price to those with low house price and 357
amplifying the dispersion force of house prices. The comprehensive action of gravitation and
amplification mechanisms can shape dispersed economic geography, and the new economic
geography model combined with the data of the real estate sector confirms this deduction
result. A situation where ¢y < ¢ < ¢; makes economic geography take an agglomeration
form while dispersion is the only equilibrium state when ¢ > ¢; (Fujita and Thisse, 2013).
The spatial equilibrium shows a “dispersion-agglomeration-dispersion” pattern as the
iceberg transport cost decreases [13].

In China, the “infrastructure miracle” has closed the “access gap” of the internet. It not only
helped China to avoid a new “digital divide” and the imbalance of spatial economic activities
but also reduced the iceberg transport cost. At the same time, the rapidly rising house price
has increased the cost of land, labour and other factors and the congestion cost has been
significantly increased. Moreover, to obtain agglomeration rent, local governments are
tempted to attract enterprises to settle in, and enterprises also have the intention to cluster in
developed areas for more desirable policies. Excessive agglomeration further leads to an
increase in congestion costs. [14] In addition, China has a vast territory and its market scale is
huge and there is plenty of room for enterprises to migrate. Therefore, China happens to meet
the conditions of low iceberg transport cost and high congestion cost and the internet is very
likely to be the key factor to cause China’s dispersed economic geography. To verify whether
the internet has reshaped China’s economic geography, the authors set the econometric model
as follows:

Aggo_Full; = a+ plnt; + &, & ~N(0, 6°I) 12

Aggo_Indy = a + folnty + Y B + &, €0 ~N(0, 6°I) (13)

=1

where ¢ and f represent the region and the year of observation, respectively. Aggo_Full is the
degree of nationwide enterprise agglomeration calculated by using the number of enterprise
entities in each province, and Aggo_Ind is the degree of enterprise agglomeration within each
provincial-level administrative region calculated based on the number of industrial
enterprises above designated size in prefecture level cities, which is calculated using Gini
coefficient based on the formula G; = an 5720 2_n|Si — S| Int is the index of the local Internet,
including the internet (Internet) and the "mobile Internet (Minternet). The verification of the
macro effect is an analysis from a global perspective, and the selection of local Internet
conditions matches the degree of local agglomeration. X is the control variable that influences
economic geography, such as population size (Peo), transportation infrastructure (Trans),
industrial structure (Str#) and degree of openness (Open). Considering the possible
endogeneity problems, the authors of this paper use the two-stage least squares
instrumental variable method (2SLS IV) for regression. STATA 12.0 is used for estimation.

Firstly, based on time series data, this paper verifies the relationship between the internet
and macro agglomeration characteristics in China. Considering the lack of data at the
national level [15], adding control variables may cause confusion in the regression results. In
this paper, only the core explanatory variables are entered into regression, and the regression
results are shown in Table 5. OLS estimates show that the estimated coefficient of the internet
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CPE index is significantly negative at the significance level of 1%. The development of the internet
32 and mobile Internet has effectively reduced the degree of enterprise agglomeration
’ nationwide and China’s economic geography is characterised by dispersion. The absolute
value of the estimated coefficient of the mobile Internet index is obviously higher than that of
the internet, which indicates that the impact of mobile Internet on economic geography is

greater than that of the traditional Internet.
360 As there are too few sample data at the national level, which is prone to estimation errors,
this paper collects the data of industrial enterprises above designated size in prefecture-level
cities and calculates the degree of agglomeration within various provincial administrative
regions to ensure robustness. The results of the regression analysis are shown in Table 6.
Considering that there is a strong correlation between the degree of enterprise agglomeration
and the development of the internet, which brings serious endogeneity problems, [16] the
authors of this paper use regional radio and television development as an instrumental
variable for regional Internet development and collect the number of cable radio and
television users (households) and cable television broadcast penetration rate (households/
person) as instrumental variables for Internet indicators with reference to Czernich et al.
(2011). The test shows that the model setting is reliable. The estimated coefficients of the
internet and mobile Internet indicators are significantly negative at the significance level of
1%, respectively. The Internet reduces the degree of concentration within the region, and the
reshaping effect of the mobile Internet is greater, which supports the previous conclusions.

5. Conclusion and implication

This paper attempts to give a theoretical explanation about China’s decentralised economic
geography from the perspective of the internet. The main conclusions are as follows: (1) the
internet has a profound impact on the behaviour of consumers and producers and further
attracts enterprises, forming a gravitation mechanism. In the era of the internet economy, the
geographical space constraints are weakened, the freedom of enterprises’ choice of location is
enhanced and economic geography may be reshaped. (2) Housing price is the power to
disperse enterprises. By transmitting the signal of low-price regions through alleviating
information asymmetry, the internet reduces the opportunity cost of migration of enterprises
in high-price areas and promotes enterprises to move from the high-price area to the low-price
area. And as a result, the reshaping mechanism of China’s economic geography forms. (3) The
role of the internet is negatively related to access cost and positively related to user scale, and
its “positive feedback” effect is superimposed on the amplification mechanism of the internet
on decentralisation, which strengthens the reshaping mechanism. However, access costs will
weaken the role of the internet, and some regions may fall into a vicious circle of interregional
imbalance in Internet development, widening the regional gap.

In fact, most enterprises will fall into the deadlock between agglomeration economy and
congestion cost, which will lead to efficiency loss. Decentralised economic geography
indicates that the development of the internet in China not only does not strengthen the
spatial imbalance of economic activities but also may solve the dilemma of enterprises’ choice
of location caused by rising house prices. Unbalanced spatial economic activities will widen
regional disparities, and the widening of a series of regional disparities, including the income
gap of residents, will bring severe challenges to the sustained and stable development of
China’s economy, especially to the innovation-driven transformation (An and Qian, 2014).
Therefore, the internet provides an opportunity for rational allocation of space resources and
coordinated development of the regional economy in China.

This paper does not deny agglomeration. Some scholars have noticed the characteristic
fact of the decline of industrial geographical concentration in China (Wu and Zhu, 2015).
However, their sample range is from 1999 to 2010, which is the initial mature stage of the
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internet in China, in which the mobile Internet has not yet been fully popularised and the China’s

housing price has not risen sharply. We believe that industrial agglomeration in small ;

. . . N . . . economic
geographical regions in China is necessary for economic growth, but at the same time, China’s eooraph
economy is also faced with the double problems of resolving overcapacity and cracking the geograpny

paradox of the Hu Huanyong Line (a.k.a. Hu Line) (Wu and Duan, 2017). Therefore,
preventing excessive agglomeration and optimising the economic geographical space are the
meanings of this paper. 361
The reshaping of economic geography by the internet not only indicates that the growth of
the internet in China has effectively weakened the time and space constraints on economic
development and made enterprises and labour to choose locations more freely but also shows
that the large-scale and positive feedback development effect of China’s Internet industry are
the concentrated expression of the market advantages of China as a big country. On the one
hand, China’s Internet industry has made a rapid transition based on the vast domestic
market and deeply integrated into all aspects of economic and social development, and thus,
the transport cost of “Iceberg” has dropped significantly. On the other hand, the acquisition of
competitive advantage in China’s industrial development is taking a leap-forward
development path that relies on the internet to transform from geospace to cyberspace.
This paper puts forward the following suggestions: (1) the internet provides a new
solution to the imbalance of regional development in China as it can be used as an opportunity
to appropriately guide economic agglomeration to the central and western regions rationally
while adhering to the principle of coordinated development across regions (Liu and Liu, 2019).
(2) The internet provides new opportunities for the introduction of enterprises and economic
development in underdeveloped areas. However, attracting enterprises is just the first step.
Local governments should improve regional public services, build supporting industry
facilities for enterprises, coordinate innovative ecological niches and realise a virtuous circle
of regional development. (3) Take the internet as a new power and main engine for the
sustained and stable development of the Chinese economy under the “new normal” while
persisting in the policy of reform and opening-up.

Notes

1. In this paper, the term Internet generally refers to the communication Internet, energy Internet and
logistics Internet. Amongst them, communication Internet includes traditional Internet and mobile
Internet. Limited by data, the empirical part takes communication Internet as an example.

2. The “access gap” is the basic form of the “digital divide”, and the “digital divide” was originally
embodied as the distinction between “access or not”. (Qiu et al., 2016)

3. The iceberg transport cost refers to that the transportation of products between regions is iceberg-
like, and some of them can “melt” on the way. In this paper, the iceberg transport cost generally
refers to the costs incurred in a series of cross-regional product flow, including search cost,
transportation cost and transaction cost.

4. The logit model is a common method to study enterprises’ choices of location, but it requires that the
enterprises making site selection decisions should meet the independent and irrelevant hypothesis,
that is, each alternative space is similar and replaceable. However, when the number of candidate
units is large and the geographical area is small, there is usually correlation amongst spatial units,
which violates this assumption. This paper analyses enterprises’ choice of location based on the
data of prefecture-level cities, which do not satisfy this hypothesis. Therefore, the proportional data
are used to weaken the limited influence of dependent variables caused by the positive integer
nature of the number of enterprises, and the spatial correlation of each unit is considered by using
the spatial econometric model.

5. Following the hypothesis proposed by Dixit and Stiglitz (1977), production department of industrial
products are monopolistically competitive, and each product is only produced by a specialised
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362

10.

11.

12.

13.
14.

15.

16.

manufacturer in one region. According to Pﬂuger and Tabuchi (2010), fixed input is set as Cobb—
Douglas production function y~7(1 — }/) Vl ~s]. Similar to Fujita and Thisse (2013), land s; only
enters into fixed cost but not into variable cost which is also consistent with economic reality.

. The detailed derivation process is omitted to conserve space. Please contact the authors for the

derivation process.

. To simplify the analysis, in formula (5), let A = ¢17 (blbz)” 1 w™’ wl wy (Y1 + 1209, Y2),

B= szybza wy™’ wy~ 5 (9 Y1 + ¢ Y2), C=cori(bide)”” lwl 10 (¢12¢21 ¢ + Y2), D = cirghie~*
wiow!” ”(d)lz Y1 + ¢12 Yy)and A >0,B>0,C>0,D >0, and adopt the strategy of partlal
derlvatlon before substitution. Then AC—BD — (¢12¢21—1) [e1c2(bibo)*" 2wy 7wy T
r751Y1Ys > 0 can be easily obtained.

. According to the matrix calculation rules, the variable calculation formula is House - Int;;, which is to

facilitate readers’ understanding of the regulation effect of the internet on house price.

. Different from the traditional transportation network, the information transmission in the internet

does not strictly depend on the geographical distance, so W is a square matrix with a diagonal of 0.
The Internet index so calculated is actually the sum of Internet development conditions in other
regions, and the expected coefficient sign of gravitation mechanism is negative.

Although enterprises may rent or use industrial land when choosing a site, land price is highly
correlated with rent and even industrial land price, and real estate price is still a good proxy variable
to measure the cost of regional congestion.

When choosing a model, the paper first estimates the non-spatial model, constructs statistics of
Lagrange multiplier (LM) based on model residual and robust Lagrange multiplier, test the spatial
autocorrelation and infer which model is suitable; the decision can also be based on comparing the
log-likelihood values of the models.

The regression results regarding the robustness are omitted due to the length of this paper. Please
contact the authors for the results if necessary.

Pfliiger and Tabuchi (2010) have proved this point in detail, so it will not be detailed in this paper.

Some studies have pointed out that in order to attract foreign investment, the development zones
along the Yangtze River are scrambling to adopt many policies and measures to reduce investment
costs (Zheng et al., 2008), and the main purpose of enterprises entering the development zones is to
obtain “policy rent” (Wang and Zhang, 2016).

Even if the samples were selected from as early as 1978, the number of samples would only be 39, so
it is reasonable not to add control variables.

Macro effect verifies the correlation between the internet and the aggregation degree of enterprises
in the region and mainly investigates the influence of the internet on the economic geography
formed by enterprise movement within each independent spatial unit, wherein the endogeneity
problem of the mutual influence between the development of the Internet and the aggregation
degree in the region is more important.
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