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Abstract: Globalization and informatization have accelerated city networking process over the world, which makes research on city
network a hot topic in the fields of urban geography and economic geography. With Chinese economic structure adjustment and city
economic growth, producer services have begun to play an increasingly important role in city-region networking. This paper employs
the methodology of world city network to analyze and explain the spatial development characteristics of China's urban network system
based on the data of nationwide producer services enterprise network. The research result indicated that the distribution of producer
services network has a positive effect on the development of Chinese city networks. City network connectivity is closely related to the
significance of city in producer services development, and the former will gradually decline with the drop of the latter. Accordingly, the
64 cities can be divided into the national central cities, regional central cities, sub-regional central cities and local central cities in ac-
cordance with their position and role in the nationwide producer services network. It is concluded that high-grade cities with quality
producer services dominate the pattern of Chinese city networks and there emerges three spatial agglomerations of producer services
enterprises in Changjiang (Yangtze) River Delta, Zhujiang (Pearl) River Delta and Beijing-Tianjin-Tangshan Economical Region.
Moreover, the distribution of different producer services industry varies from city to city, which also affects the characteristics of net-
work development.
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1 Introduction

Since the 1990s, with the acceleration of globalization
and informatization, cities have crossed their geo-
graphical boundaries and connected each other through
a variety of high-speed worldwide or regional cities
networks, which gives rise to the research focusing on
city network at home and abroad.

Early scholars concentrated on the impact of the
flight and goods traffic, the throughput of the port, road
traffic, railway traffic and other kinds of traffic flow on
the urban networks (Goetz, 1992; Ho and Timberlake,
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2000; Mat, 2004). With the increasing significance of
information technology, many scholars began to inte-
grate information factors into the study of the urban
network, and developed the Network Paradigm on the
basis of complicated intercity connection (Batty, 1991).
Since then, the city network under the influence of
globalization and information technology has become
the research focus of urban geography.

Castells (1989; 1996) proposed a new concept named
space of flow emphasizing the value of urban nodes,
which no doubt provides a theoretical framework and
research starting point for the influence of globalization
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and information technology on city network. Scholars
also studied the impacts of different information flow,
including parcel, mail, internet traffic and network
bandwidth, on the urban system network (Mitchelson
and Wheeler, 1994; Townsend, 2001; Malecki, 2002).
However, the difficulty in obtaining data of internet traf-
fic prevented from yielding fruitful researches in this
area.

As global city has become a production base for ad-
vanced producer services (Sassen, 1991), Friedmann
(1986) suggested to study functional connection and
changes between cities, according to the hierarchical
world city network system influenced by the distribution
of corporate headquarters and large banks. Taylor (2004)
also investigated the hierarchical world city network
system through the distribution of global production
services layout. Based on above-mentioned research, on
the one hand, world city network theories was proposed
and recognized. The main innovation of this theory was
based on the flow space, which promoted the transfor-
mation of theoretical research paradigm by employing
'relationship’ to substitute 'structure’, and replacing
‘center place theory’ for ‘center flow theory’. On the
other hand, above research indicated that the producer
services network was an effective tool to explain the
intercity networking.

Ever since the world city network paradigm was in-
troduced into geographical research field in China in
recent years (Zhen et al., 2007; Yang et al., 2011),
scholars have conducted empirical research on national
or regional urban network system (Jin, 2010; Ning and
Wu, 2011; Yin et al., 2011) at the enterprise level (focus
on producer services), verifying the correlation between
the quality of producer services and city rank in the
Zhujiang River Delta Region (Zhong and Yan, 2008).
Meanwhile, thoughts and methods of Taylor (2004)
were employed in explaining the change of urban net-
works in the Changjiang River Delta and Chengdu-
Chongqing region (Zhang and Wang, 2008; Tang and
Zhao, 2010; Tan et al., 2011), as well as the influence of
financial service sector in the Chinese urban network
system (Yin et al., 2011). These empirical studies sug-
gest that the distribution of producer services can ade-
quately explain the changes of Chinese city networks
under the influence of globalization and information
technology.

China's urbanization is still under rapid development.

In the shadow of global financial crisis, the country's
economic growth mode has been changed, coupled with
the transformation and upgrade of urban industrial
structure, as well as advancement of manufacturing in-
dustry. This trend makes service industry especially
producer services become an important driving force of
regional economic growth and urbanization. With the
construction of high-speed regional railway transporta-
tion, the spatial and temporal distance among cities is
greatly shortened, which in turn induces spatial devel-
opment of regional integration. The development of
producer services and their spatial layout plays an in-
creasingly important role in Chinese city networking at
both national and regional level. However, current do-
mestic studies focus more on the regional level and cen-
tral cities. There has been lack of exploration into urban
network pattern based on the influence of producer ser-
vices on national scale.

Due to the above-mentioned reasons the paper tries to
analyze and explain the spatial development characteris-
tics of China’s urban network system by constructing the
main producer services enterprise network. From a bu-
siness perspective, this paper proposes an analytical
framework of the '‘enterprise-enterprise networks-city
networks’ to explain the distribution of producer ser-
vices in different cities and construct the enterprise net-
work simulating the connection flow among the dif-
ferent cities. This study has two specific contributions
for the research of Chinese city network. First, by unco-
vering the spatial development characteristics of China’s
urban network system based on the data of nationwide
producer services enterprise network, it is facilitate for a
better understanding of the pattern and mechanism of
Chinese city network. Second, it offers guidance for
urban authorities to develop policies and plans with re-
spect to the distribution of producer services.

2 Materials and Methods

2.1 Data collection

It is very important to choose the right type of producer
service for studying intercity networks. In order to acc-
urately reflect the growing economic ties between cities,
eleven different types of producer services are selected,
namely banking, securities, insurance, accounting, law,
management consulting, advertising, logistics, real es-
tate (agents), architectural design, and IT.
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Selected producer service enterprises must meet the
following requirements of owning a strong strength
across the country, and many subsidiary branches in
different cities. Data were collected from industry asso-
ciation websites and industry rankings in the period
from February 8 to 20, 2012. According to annual rank-
ing of enterprises in the industries of accounting, law,
management consulting, advertising, logistics, real es-
tate agent, architectural design, IT and other sectors, 193
enterprises in 11 industries were first selected, and then
information about geographical distribution of the cor-
porate headquarters and branch offices throughout the

country was obtained by browsing enterprise websites.
Enterprises were measured by a three-point scale in light
of the institutional significance (3 = headquarter; 2 =
local branch; 1 = no enterprise). Then, the distribution
data of the 11 producer services industries in 267 cities
across the country were figured out. Given that most of
the cities got lower scores, only cities scoring 10 points
and above were selected to do further analysis.

As shown in Table 1, selected 64 cities can be bro-
adly divided into three categories in accordance with
total service value. The first type of cities is of higher
administrative level, including the capital city, munici-

Table 1 Top 64 cities ranked by total service value across 193 enterprises

Rank City Total service value Rank City Total service value
1 Beijing 362 33 Guiyang 54
2 Shanghai 261 34 Lanzhou 47
3 Shenzhen 175 35 Foshan 39
4 Guangzhou 167 36 Wuxi 38
5 Chengdu 129 37 Yinchuan 35
6 Wuhan 127 38 Xining 31
7 Nanjing 123 39 Dongguan 31
8 Tianjin 119 40 Zhuhai 27
9 Hangzhou 117 41 Yantai 24
10 Chongqing 110 42 Lhasa 21
11 Changsha 104 43 Wenzhou 20
12 Xi'an 104 44 Nantong 20
13 Shenyang 102 45 Zhongshan 19
14 Dalian 93 46 Shantou 18
15 Jinan 91 47 Changzhou 17
16 Qingdao 89 48 Quanzhou 17
17 Zhengzhou 87 49 Huizhou 17
18 Fuzhou 85 50 Shaoxing 16
19 Kunming 83 51 Yichang 16

20 Hefei 81 52 Wuhu 13
21 Nanning 78 53 Jinhua 13
22 Xiamen 78 54 Jiaxing 13
23 Nanchang 73 55 Yangzhou 12
24 Harbin 72 56 Baotou 11
25 Taiyuan 72 57 Zhenjiang 11
26 Urumgqi 68 58 Jiangmen 11
27 Changchun 67 59 Xuzhou 10
28 Ningbo 65 60 Tangshan 10
29 Shijiazhuang 63 61 Lianyungang 10
30 Suzhou 56 62 Zhanjiang 10
31 Hohhot 54 63 Taizhou 10
32 Haikou 54 64 Qinhuangdao 10




ZHEN Feng et al. An Empirical Study on Chinese City Network Pattern Based on Producer Services 277

palities and provincial capital cities. The second type is
economically developed coastal cities such as Shenzhen,
Xiamen, Ningbo, Suzhou. The third type is the relatively
developed cities in inland areas, such as Baotou, Yichang
and Xuzhou.

2.2 Methods

The Interlocking Network method proposed by Taylor
(2004) has been extensively applied to studying intercity
connection at different scales. Taylor et al. (2010) put
forward the center flow theory as a complemental and
extended central place theory. Based on the world city
network method, this paper builds the service matrix
by 64 cities and 193 producer service enterprises.

2.2.1 Calculation of network connectivity

According to the Interlocking Network method, firstly,
the network connectivity between city a and city b for
enterprise j is computed by Equation (1):

Repj =Vey *Vy, (1

where R, ; is network connectivity between city a and
city b for enterprise j; V,;is score value of enterprise j in
city a and represents the important degree in the entire
network for the enterprise j; V3 is score value of enter-
prise j in city b and represents the important degree in
the entire network for the enterprise ;.

Secondly, to establish a network connectivity matrix
for 64 x 64 cities, the total network connectivity be-
tween city a and city b is figured by Equation (2):

Ry=D Ry, )
=l

where R, is the total network connectivity between city
a and city b.

Thirdly, connectivity for a single city and all other ci-
ties is calculated by Equation (3),

N,= i:Rm. 3)
i=1

where N, is the network connectivity rate of city a; Ry
is the network connectivity between city a and city i.

Next, based on the city with highest network connec-
tivity rate, relative network connectivity rate for a single
city is obtained according to Equation (4):

P,= N,/ N, “4)

where P, is relative network connectivity rate of city a;

Ny, is the highest network connectivity rate.
2.2.2 Calculation of impact index of central cities
To characterize the dependence of the other cities on a
central city, this paper employs the concept of 'impact
index’, from which we could further analyze the influ-
ence sphere of each central city.

The calculation equation of impact index is as fol-
lows:

K = yl—axl—b (5)

where K is the impact index of a city; y; is the relative
network connectivity rate of a city to the central city; x;
is the connectivity rate of a city to the national network;
a is the regression coefficient of the function; b is the
regression slope of the function.

According to the different value of K, the sphere of
influence is divided into three categories: 1) K is greater
than 0.2, indicating the close contact and high impact
index; 2) K is between -0.2 and 0.2, showing the me-
dium connection and the general impact index; and 3) K
is less than -0.2, suggesting the weak connection and
low- impact index.

3 Results

After the completion of corporate network matrix cons-
truction, the spatial characteristics of the China’s city
networks based on the producer services could be ana-
lyzed from the following four aspects.

3.1 Relationship between relative city network
connectivity and city significance

The city's total network connectivity &, is the sum of all
connections with the city as the endpoint. The closer the
connection is, the more important node role the city
plays in the whole network system. As Fig. 1 shows, to
the linear relationship between relative city network
connectivity and total service score, Beijing, Shanghai
and Shenzhen obviously rank top three in terms of
the city network connection.

3.2 Hierarchical structure of city networks
As indicated in Fig. 2, 64 points representing the rela-
tive network connectivities of 64 cities approximately
shapes likes a downward curve and some points with
similar value tend to group within a certain range.

In accordance with their position in the mutation area
of the curve slope, all 64 cities could be divided into
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Fig. 2 Scatter diagram of relative city network connectivity of 64 cities

four different groups (Table 2). Group 1 has the highest
relative city network connectivity, consisting of national
central cities like Beijing, Shanghai, Shenzhen. Group 2
are regional central cities, including Guangzhou, Wu-
han, Nanjing, Chengdu, Tianjin, Hangzhou, Chongqing,
Changsha and Shenyang. Group 3 are sub-regional cen-
tral cities, such as Xi'an, Ji'nan, Dalian, Zhengzhou. Group
4 are local central cities, including provincial capital

Table 2 Hierarchical distribution of Chinese city networks

cities of Guiyang, Haikou, Hohhot, Lanzhou, Yinchuan,
Xining, Lhasa and prefecture-level cities.

3.3 Overall pattern of Chinese city networks based
on producer services

To further illustrate the distribution of producer services
network at the national level and the main direction of
intercity economic flow, 34 cities whose network conne-

Relative city Number .

Group network connectivity of cities Cities

1 0.621-1.000 3 Beijing Shanghai Shenzhen

2 0.439-0.620 9 Guangzhou Wuhan Nanjing Chengdu Tianjin Hangzhou Chongqing Changsha
Shenyang

3 0.311-0.438 17 Xi'an Jinan Dalian Zhengzhou Fuzhou Qingdao Kunming Hefei Nanning
Nanchang Harbin Taiyuan Urumqi Changchun Xiamen Shijiazhuang Ningbo

4 0.052-0.310 35 Guiyang Haikou Hohhot Suzhou Lanzhou Foshan Yinchuan Wuxi Xining
Dongguan  Zhuhai  Yantai Wenzhou Lhasa Zhongshan Nantong Shantou
Shaoxing Quanzhou Changzhou Yichang Huizhou Wuhu Jinhua Jiaxing
Jiangmen Yangzhou Zhenjiang Baotou Xuzhou Zhanjiang Tangshan Lianyun-

gang Qinhuangdao Taizhou
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ctivity (V,) exceeding 82 were extracted and divided
into three levels according to the connectivity intensity.
City networks at national level clearly shows that
the three cities of Beijing, Shanghai and Shenzhen are
important national nodes, constituting the basic frame-
work of China’s urban network based on the producer
services, together with other levels of city nodes (Fig. 3).
However, the networking range of different cities is dif-
ferent. National city networks radiate from Beijing in all
directions, while Shanghai is the main networking cen-
ter of eastern coastal area and the Changjiang River Basin,
and Shenzhen works as the main networking center of
the southern region of China.

According to the impact index calculated through
Equation (5), the influence sphere maps (Fig. 4) of the
four central cities, Beijing, Shanghai, Shenzhen and
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Fig. 3 Flow analysis of 34 cities based on producer services

Wuhan were drawn respectively. In combination with
Fig. 3, the position status of the central cities in the
whole networks can be observed more clearly. As the
national capital, Beijing has the highest network con-
nectivity, accounting for 35.1% of the total network cit-
ies. As far as the influence sphere is concerned, Beijing
has covered Shanghai, Guangzhou, Chengdu, Shen-
yang and other regional central cities, as well as the
main cities in North China. Thus, it can be concluded
that more than one-third of the main economic flow is
directed to Beijing. In addition, the premier economic
flow of all other cities points to Beijing except Suzhou's
orientation to Shanghai. In summary, Beijing is obvi-
ously the most important node of China’s city networks,
and the management and control headquarter of national
producer services.
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Fig. 4 Spatial influence sphere analysis of four central cities

As anational central city and leading city of the
Changjiang River Delta, Shanghai has witnessed the
rapid development in producer services since 1992
when the municipal government proposed the interna-
tional financial center strategy. As Shown in Table 2 and
Fig. 3, the network connectivity of Shanghai is very high
with big traffic flow. The city’s influence sphere covers
not only most cities in the Changjiang River Delta, but

also other major cities such as Beijing, Guangzhou,
Chengdu. Thus, Shanghai is undoubtedly the center of
the country’s producer services. However, compared
with Beijing, Shanghai has a relative weaker influence
on the Northeast, Northwest and Southwest China.
Shenzhen enjoys the advantage of geographically ad-
jacency to Hong Kong, the special economic develop-
ment zone institution, and national policy support, which
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provides good conditions for the development of pro-
ducer services. Just because of these advantages, the
network connectivity of Shenzhen is higher than that of
Guangzhou. Although the influence sphere of Shenzhen
mainly concentrates in the Zhujiang River Delta, it also
extends to other national or regional cities such as Bei-
jing, Shanghai, Guangzhou, and Chengdu. In sum, there
exist three spheres in order of the connectivity intensity
with Shenzhen: Zhujiang River Delta, eastern and cen-
tral regions of China and northeastern, northwestern
and southwest regions of China. Though Wuhan is lo-
cated in the geographic centre of China, it does not ful-
fill the role of central node in the national network of
producer services. The high rank flow directed to Wu-
han is relatively small. Apart from the close connection
with Beijing, Guangzhou and Zhuhai, Wuhan lacks
connection with neighboring cities.

In order to directly reflect the spatial agglomeration
of producer services enterprises of China in 2012, the
kernel density estimation in the ArcGIS software is used
to measure the spatial distribution of producer services
enterprises and to draw the nuclear density estimation
(Fig. 5). Obviously, the distribution of country’s pro-

ducer services shows the tendency of spatial agglomera-
tion, mainly concentrated in the Changjiang River Delta,
the Zhujiang River Delta, and Beijing-Tianjin-Tangshan
Economic Zone. Changjiang River Delta, with Shanghai
as the center, has become the largest producer services
agglomeration in China, occupying a very important po-
sition in China's producer services network. Shandong
Peninsula and the Western Shore Economic Zone of
Fujian Province have also shown a concentrating pattern.
However, the spatial distribution of producer services in
other provinces or regions usually scatter around.

3.4 Network analysis of cities among different
producer services
Different types of producer services show a striking dis-
tribution disparity in different cities where regional and
urban economic level, and infrastructure have an influ-
ence on spatial layout of producer services, The follow-
ing radar analysis charts displays and compares the rela-
tive network connectivity of cities ranking top 15 in 11
different producer services, respectively (Fig. 6).

Cluster analysis shows the networking resemblance
of different industries, which can be classified into three

Z/—"""‘-..r\—_'\k
/N
0 250 500 km / R
_— I I n
— ) |’ |
\
m,r ™~
/ % g
.j ( \
_j’l e N - o J
Saal L } 5
; . s J
=y = —
) St ./
= o © a 00 o
2 -
_\\1) o o ® \/_{ ]
[o] [e]
[ °
PJ o o o) ™
"\ o N
Wy
b * o%
- L] @ e o 0o
L""\._ ) 9 g
— 'I',r—"‘\_\ Q o
¥ - ™
A i o ;i
! ] L] 5
Kernel density distribution . o | e )
- s} 5] /7 I
[ 0-0.3048 { 1S
[10.3048-0.6096 1 B o © V )
[10.6096-0.9144 ,f\_ e — @ 7 y ¥
71 0.9144-1.2192 -} e .
1 1.2192-1.5241
[ 1.5241-1.8289 e /
[ 1.8289-2.1337 P
B 2.1337-2.4385
B 2.4385-2.7433

Fig. 5 Kernel density estimation of China's producer services network distribution
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categories (Table 3). With relatively mature networking,
the first type of producer services has basically built up
a nationwide industrial network with certain hierarchical
system, including banking, insurance, logistics, real es-
tate consulting, and IT industry. Despite of wide net-
work coverage and densely distributed branches, the
second type of securities bears less obvious hierarchy
among cities, influenced by the intensity of security
company branches. The third type of industries includes
accounting, law, management consulting, advertising,
and architecture design, which are mainly located in the
national central cities and economically developed
coastal cities.

4 Conclusions and Discussion

Economic globalization and informatization has accel-
erated city-region networking process over the world.
Producer services play an increasingly important role in
adding an impetus to the process. Within the framework
of world city networks, it is necessary to ponder over
the interaction between producer services and urban,
regional economic and social development. Since the
introduction of opening-up and reform policy in 1978,
China’s national economy has undergone fast growth,
which in turn promotes remarkable industrialization and
urbanization. With the economic restructuring at na-
tional and local level, urban producer services has
stepped into a rapid development stage, which not only

strengthens economic links between cities, also affects
the development of the networking pattern of Chinese
cities. The paper employs the methodology of the world
city network to analyze the development characteristics
and spatial pattern of Chinese city networks through
spatial distribution of producer services enterprises.
Results of analysis show that the distribution of pro-
ducer services network has a positive effect on the de-
velopment of Chinese city networks. This further veri-
fies the results of relevant theoretical studies, such as
Zhong and Yan's study (2008) on the correlation be-
tween the development level of producer services and
urban hierarchy in Pearl River Delta. It is found that city
network connectivity has strong connection with sig-
nificance of city in producer services, and the former
will decline gradually with the drop of the latter, thus
exhibiting distinct hierarchical characteristics of city net-
works in China. Accordingly, the 64 cities can be di-
vided into the national central cities, regional central
cities, sub-regional central cities and local central cities
in terms of their position and role in the nationwide pro-
ducer services network. 'Flow’ analysis of producer ser-
vices clearly indicates that Beijing, Shanghai, Shenzhen
are three national nodal cities of producer services, con-
stituting the basic framework of Chinese city networks,
together with other different hierarchical nodal cities.
However, the networking connection sphere varies from
city to city. Beijing is the most important and biggest
node in the network of cities based on producer services,

Table 3 Cluster analysis of different types of producer services network

Type Industry Central city Network pattern Characteristics
1 Banking Beijing, Obviously double centers with the highest relative network connectivity Well developed network
Shanghai with a hierarchical system
Insurance Beijing Single center
Logistics Beijing, Double centers, slow decline of the relative network connectivity of the other
Shanghai cities
Real estate Shanghai, Double centers, slow decline of the relative connection of the other cities indi-
consulting Beijing cates the network of real estate consulting develops well
IT Beijing, Double centers, slow decline of the relative connection of the other cities
Shenzhen
2 Securities Shanghai, Three centers, other cities also have high relative network connectivity (be- Wide network coverage
Shenzhen, tween 0.58 and 0.73) depending on the density of security company branches with no obvious hierar-
Beijing chical system
3 Accounting Beijing Single center except Shanghai and Shenzhen, the relative network connectivity ~ Undeveloped network
and law rate of the other cities is rather low (below 0.4) and the agglomeration of
Management  Beijing, Double centers, except Guangzhou, the relative network connectivity rate of the advanced producer ser-
consulting Shanghai other cities is rather low (below 0.4), indicating large consulting corporations  vices in few cities
concentrate in few high-grade cities alone
Advertising Shanghai, Three centers, except Shenzhen, other cities have low relative network connec-
Guangzhou, tivity
Beijing
Architecture  Beijing, Double centers
design Shanghai
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as well as the national management and control center
for producer services. Shanghai and Shenzhen are other
two national centers of producer services; however, in-
fluence sphere of Shanghai is more concentrating in the
Changjiang River Delta and the Changjiang River Basin,
Shenzhen on Zhujiang River Delta and South China. As
a regional central city located in central China, Wuhan
plays an especially important role for national economy
and regional spatial organization, but in addition to the
close connection to Beijing, Shanghai, Shenzhen and
other regional central cities, it lacks its own hinterland,
impeding further development of producer services.

It is found that high-grade cities with quality pro-
ducer services dominate the pattern of Chinese city
networks. There are emerging three spatial agglomera-
tions of producer services enterprises in the Changjiang
River Delta, the Zhujiang River Delta and Beijing-
Tianjin-Tangshan Economical Region, which indicates
that in these areas there are not only national central
cities with high network connectivity, but also advanced
and interlocking networks of producer services. Al-
though the network connectivity of Shanghai in the
whole city networks is lower than Beijing, Shanghai still
spearheads producer services in the Changjiang River
Delta, playing a very important role in the national net-
work pattern of producer services. The above conclusion
verifies recent research result by Huang et al. (2011)
that the Changjiang Delta centering around Shanghai is
the largest producer services area in China, followed by
Shandong Peninsula, the Economic Zone of Taiwan
Strait's Western Shore, and scattered regions in other
provinces. The solid manufacturing foundation in
coastal areas can partially account for the spatial ag-
glomeration of producer services enterprises in the
coastal regions of China.

The paper explores spatial distribution of different
producer services industry in major cities, and their
characteristics of network development. Relatively
speaking, banking, insurance, logistics, real estate con-
sulting, IT industry, the securities industry have estab-
lished a hierarchical structure over the country, while
accounting, law, management consulting, advertising
and design industry highly concentrate in developed
coastal cities. This indicates that the gap of economic
development among cities or regions affects the growth
of producer services, which also enlightens city gov-
ernment to make preferential policies to encourage the

development of advanced producer services such as acc-
ounting and law.

The paper demonstrates that the study of producer
services can and will continuously serve as an effective
tool to interpret the pattern of current Chinese urban
networking. Given that city networking is a complex,
changeable and sustainable process, a more rigorous
study should take account of network layout, stream of
money, fund flow direction and so on. Only an overall
consideration of various factors can yield more accurate
results about the developmental characteristics of pro-
ducer services-based network of cities. In addition, the
paper is static analysis based only on the 2012 national
production services network. It focuses on the investiga-
tion into the morphological changes of producer ser-
vices network, while the driving mechanism is not ex-
plained in detail. These above-mentioned inadequacies
are our future research directions.
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