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Abstract: The study aimed to analyze the function mechanism for producer services to upgrade value chain based on
spatial networks, with regional domestic Export Sophistication Index for measuring the position of China’s provinces in
the global value chain. Using spatial econometrics model, the study set up a variety of spatial weight matrices, to empiri-
cally test the spatial networks’ effect as a result of the producer services with changes in the positions of China’s vari-
ous provinces in the global value chain. Results indicate that: first, the producer services have an obvious spatial networks
effect on upgrading of the various parts of China in the global value chain. Second, the estimated results of distance based
spatial weights matrix model were contiguity based spatial weights matrix results, implying that space network effect is
not limited to the neighboring provinces. Third, the spatial network effect of economic based weights matrix model was
stronger than distance based spatial weights matrix model, which shows that today, the changing value chain of Chinese
provinces is more inclined to “regional powerful combination”, rather than “regional strength complementary”.
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1. INTRODUCTION

Under the promotion of economic globalization and in-
formation revolution, products’ value chain is creating spa-
tial isolation with continuous deepening of intra-production
specialization, to form global distribution of industrial value
chain gradually [1]. Transnational corporations are engaged
in manufacturing high value-added commodities and ser-
vices, firmly occupying high-end links of value chain. How-
ever, in order to enter into global value chain with low envi-
ronmental protection, the developing countries carry on low
value-added outsourcing businesses of transnational corpora-
tions depending on low-cost comparative advantages of raw
materials and labor forces faced with such potential risks as
“comparative advantage trap”, “international outsourcing
trap”, value chain “solidifying”, and being “captured” for
“waterfall effects”. In addition, only minority of developing
countries can realize automatic update of value chain [2], but
majority of developing countries have been locked in the
low side of global value chain for a long time [3]. For exam-
ple, it is difficult for Pakistan, Sri Lanka and Bangladesh to
achieve a breakthrough as they have been “indulged” in
low-end links of global value chain for many years [4-8].

Path selection and influence factors of developing coun-
tries’ upgrade value chain have been studied in the existing
literatures. Humphrey and Schmitz [9] proposed that “path
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selection of upgrade value chain shall be conducted
according to such four models as product upgrading, tech-
nology upgrading, function upgrading and chain upgrading”.
Numerous scholars thought that “upgrade value chain is a
systems engineering, which is affected by economic growth,
infrastructure, financial development, human capital and
institutional environment” [10-12]. Some scholars indicated
that “producer services play an important role in building
leading national value chain of domestic enterprises” [13-
15], but they haven’t realized significant influences of spatial
networks formed by producer services on upgrade value
chain. Promoted by information and internet technology rev-
olution, highly developed producer services have built trans-
national corporations’ leading global production networks
and transnational corporations have realized integration of
resources and market development around the world through
the production networks, so as to maintain their position of
“chain master”.

In view of this, this paper shows that developing produc-
er services rapidly is the key to breaking “low-end and solid-
ified” value chain and China shall build producer service
networks, including innovative network, financial network,
logistics network and marketing network, and integrate re-
sources and develop market in a wider spatial scale, so as to
realize high-end expansion and extension of local enterprises
to global value chain and to raise the position of various re-
gions of China in global value chain. This paper is organized
as follows. Firstly, the paper analyzes the function mecha-
nism for producer services to upgrade value chain based on
spatial networks; secondly, it measures the position of Chi-
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na’s provinces in the global value chain with regional do-
mestic Export Sophistication Index and analyses the change
rule of provincial value chain. Thirdly, using spatial econo-
metrics model, a variety of spatial weight matrices were set
up to empirically tests the spatial networks’ effect formed by
the producer services with the variations in the positions of
China’s various parts in the global value chain. The study is
of great theoretical and practical significance to high-end
evolution of Chinese domestic enterprises to global value
chain.

2. ANALYSIS OF PRODUCER SERVICES’ SPA-
TIAL NETWORK EFFECT MECHANISM ON
UPGRADE VALUE CHAIN

The frame was analyzed by a theoretical model con-
structed in this paper, and producer services’ spatial network
effect mechanism on upgrade value chain was discussed
referring to “cost discovery” model proposed by Hausmann,
Hwang and Rodrik [16] for analyzing the influence factors
of export technological level.

Firstly, it was supposed that the production function of a
manufacturing enterprise is as follows:

Y=AL’K’N" (1)

Here , L, K, and N indicate labor force, physical capital
and natural resources, respectively, and at the same time, we
supposed constant returns to scale, namely a+f+y=1.

QA indicates technical parameter when such factors combine
for production. Large value of A implies the higher techno-
logical sophistication of manufactured products; in this way,
the enterprise’s position in global value chain is enhanced.
A follows unanimous uniform distribution between /0, A]. h
is a constant, representing skills and technological endow-
ment of a country. With larger 4, enterprises of the country
can be on the leading edge of productivity. In addition, /# can
be regarded as knowledge input combination and a synthesis
of producer service which can promote knowledge coupling
and enhance knowledge efficiency. In the following func-

tion, h=f(D,F,O)xP(W,W,) h = f(D,F,0)x

P (W,;,W,) f indicates knowledge input combination; D
indicates internal knowledge, such as human capital, R&D
ability, and manufacturing level; F indicates external
knowledge, such as FDI and import trade ; O indicates other
factors affecting accumulation of internal and external
knowledge, which can directly promote enterprises to realize
scale economy and innovation level, such as foreign invest-
ment, import trade, infrastructure, institutional environment
and innovation policy. P indicates producer service, and W,

is a producer service in enterprises’ productive process with
intermediate input and a necessary input factor for enterprise
production, which play an important role in promoting en-
terprises’ professional level services, such as scientific and
technological service, internal logistics, productive mainte-
nance services, and non-banking finance service; W, indi-

cates producer service network composed of enterprise prod-
ucts’ service modules with external dependency and inde-
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pendent management, which are critical to coordination and
layout of the whole production system in space, as well as
assisting, lubricating, and reducing cost, such as innovative
network, financial network, financial network, logistics net-
work and marketing network.

Secondly, to confirm enterprise productivity level in ac-
cordance with “cost discovery” principle of Hausmann [17],
each enterprise may choose to manufacture products with
high productivity level, so that enterprises of a country can
choose to imitate other products with high productivity level
or to manufacture their own products after researching and
developing new products. Assuming that the highest

productivity level of a product is A™ , imitation efficiency
is @ and 0 <@ <1; t enterprise (i) chooses to imitate other

products with high productivity level when A4 <64™
A; < BA™®X, while enterprise (i) chooses to manufacture its

own products when 4 > 6A4™ . We supposed that there are

n enterprises and E(A“‘"")—nh/n+1 LINLLE so that

P - n+l n+1’
E(A"“”‘)zh/Z, when n=1; E(A"“”‘)—) h, when n—oo,
Therefore, probability and expectation for enterprise (i) to
imitate other products are as follows:

prob(Al. < GAmax) = ng—:ll 2)
E(4/4 <9A‘““):hnefl 3)

In the same way, probability and expectation for enter-
prise (i) to manufacture its own products are as follows:

max \ _ 1 __ Hn

prob(4,264™ ) =1 — 4)
mx)_ 1, On

E(4,/4,264 )_2hn+1 (5)

Thus, expectation of Export Department’s technical pa-
rameter A is:

1 on Y
E(A)==h|1+| — (6
( ) 2 { [n+l) :I )
Substituting Formula (6) into Formula (1), we can gain

productivity level of a country’s manufacturing enterprises
as follows:

P

Thereinto,

pA™ (1-4") " (1-x")
X .
+lu|:AMD (I_ADD )’1 ADP+AMP:|XP

X
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Finally, the function mechanism for producer services to
upgrade value chain was analyzed. Thus it can be seen from
Formula (7) whether rising of enterprises’ productivity level
can promote its position in global value chain, mainly de-
pends on the number of enterprises, per capita capital, mate-
rial capital, natural resources, internal knowledge, external
knowledge, institutional system, innovation policy, producer
services with the property of intermediate inputs and produc-
er service networks engaged in new products’ development
and cost discovery. Therefore, producer service network can
affect the position of a country or region in global value
chain. In this paper, the author thinks that the influence of
network of producer services on upgrade value chain can be
mainly in the following four fields:

(1) Spatial Effects of Innovative Network: Innovative
network, composed of enterprises, universities, scientific
research institutions, government, financing institutions and
users, is an important support of enterprises in upgrade value
chain. One scholar thought: “the abilities of enterprises in
integrating, building and relocating their internal and exter-
nal resources are sources of enterprises’ competitive ad-
vantages. Such producer services as information technology,
communication, transportation, logistics, and science and
technology service industry can build cross-regional spatial
networks and promote deep integration of different regions
in industry-university-research cooperation. In addition,
open innovation emphasizes acquiring dynamic information.
Innovative spatial network can form flexible innovative or-
ganization and enhance enterprise’s competitiveness through
timely response and agile manufacturing.

(2) Spatial Effects of Financial Network: Financial
supports are important guarantees of upgrade value chain.
How to solve assignment problems of capital elements in
different spaces is one of the key issues to be solved by
modern financial network. Effects of information and inter-
net technology on financial capital allocation have gone deep
into credit system, financing channels, and risk control, and
such emerging business modes as mobile payment, P2P
credit and loan, crowd funding, and Bitcoin have also been
observed. Such internet financial services have expanded the
range of financial industries, met enterprises’ demands in
financing through integrating resources in a wider spatial
scale, and promoted upgrade value chain of enterprises.

(3) Spatial effects of Logistics Network: The process of
upgrading value chain is a complex process of system’s di-
vision, from internal integration production by Koase in
1937, to decentralized production within the enterprise and
to external module production. Finally, it connects such
modules depending on producer services, so that logistics
producer services play a more important role. Such producer
services as communication and transportation, storage, postal
service, information transmission, software and information
technology services are significant elements for the for-
mation of logistics network. With rapid development of in-
formation and communication technology and e-commerce,
logistics network can realize products’ space-time compres-
sion to the maximum limit, to guarantee timely connection of
commodity supply and demand in the circulation area and to
realize upgrade value chain.
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(4) Spatial Effects of Marketing Network: Marketing
network is a mutually beneficial economic relationship be-
tween enterprises and customers, suppliers, distributors,
dealers, agents, sharcholders, investors and analyzers [17],
which is mainly formed by such producer service networks
by consultation, utilizing logistics, advertisement, exhibi-
tion, marketing, after-sales services as well as information,
science and technology services. The construction of market-
ing network plays an important role in collecting market
information, expanding sales channels, and building interna-
tional-brand products and professional markets. On one
hand, marketing network can determine supply and demand
and save transaction costs; on the other hand, marketing
network adjusts a product’s positioning continuously through
spatial linkage among enterprises, so as to meet marketing
demands and to promote its position in global value chain.

3. ECONOMETRIC MODEL AND VARIABLE
SELECTION

3.1. Model Specification

This paper studied spatial network effects of producer
services on value chain with the use of spatial econometric
model. Anselin [18] studied spatial econometric model sys-
tematically and brought spatial factors, which were ignored
in typical econometric model. Basic spatial econometric
models include spatial lag model (SLM model) and spatial
error model (SEM model). Referring to the study of Cohen
[19], this paper set up spatial lag model (SLM model) as
follows:

y[l = ﬂo +ﬁIZ[t +ﬂ2‘XVit +pz>/‘VVinjt +git (8)

Where, y, is an explained variable, indicating domestic

export technical complexity in the province, namely the po-
sition of the province in global value chain; Z, is various

control variables; X is an explanatory variable, indicating
added value of the province’s producer services; X, is the

added value of adjacent provinces’ producer services; W is a
spatial weight matrix showing the effects of adjacent prov-
inces’ producer services on the province’s value chain re-
flected as  coefficient p, &, is the error term, and
£:~N[0, o2]. Thus it can be seen from Formula (8) that
producer services of province (j) can “superimpose” effects
to value chain of province (i) by affecting value chain
change of the province, and namely coefficient p compre-
hensively expresses influences of explained variables among
adjacent provinces.

When error terms have spatial correlations, it is necessary
to set the model as a spatial error model (SEM):

y[l :ﬁo +ﬂIZit +ﬂ2)([t +ﬂ3th +ijVV[j€it +/uit (9)

Where, g, is an error and u, ~ N[O, O'ZJ .

In this paper, the author comprehensively measures the
coupling effects of value chain in various regions of China,
direct enhancements of producer services on value chain, and
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spatial network effects. Spatial weight matrix # includes
contiguity based spatial weight matrix, distance based spatial
weight matrix, and social economy spatial weight matrix.

(1) Contiguity Based Spatial Weight Matrix

Geographical distribution in all the links of value chain
possesses “spatial logic” and change in value chain is linked
with the whole chain in the whole space. For neighboring
relations of all provinces, all links of value chain are ar-
ranged in adjacent provinces. Therefore, we set geographical
distance spatial weight matrix depending on whether spaces
are adjacent or not. The adjacent domains are endowed with
“7”, while other domains are endowed with “0” [20]. Defini-
tion of the weight matrix is as follows:

Wa‘:{é

(2) Distance Based Spatial Weight Matrix

When i and j are adjacent
When i and j are not adjacent

(M

Of course, neighboring relations cannot reflect the spatial
correlation of value chain activities completely. For example,
Beijing only borders upon Tianjin and Hebei, but we can not
exclude links of Beijing to other provinces. Therefore, we
structure geographical distance in spatial weight matrix to
consider relations of farther space units. W is a matrix ele-
ment of row No. i and line No. j and row and line correspond
to spatial units. dj; is the geographical distance between spa-
tial unit i and spatial unit j, which is expressed with straight-
line Euclidean distance between provinces and provincial
capitals. d; indicates the distance between the capital of
province i and province j, whose definition is as follows:

1
— Wheni=j
.

0 when i#j

(3) Social Economy Based Spatial Weight Matrix

Social economy spatial weight matrix mainly investigates
two economic areas with similar development degree. In this
paper, economic spatial weight matrix was set according to
the decreasing count s of the two provinces’ average income
level difference. The smaller the difference in the income of
the two provinces, the closer their economic level . There-
fore, for the larger weight, and on the contrary, smaller
weight [21], the definition is as follows:

1

Y,-Y

when i=j
-

w,=
0 when i# j

3.2. Index Selection and Variable Declaration

3.2.1. Explained Variable: Status of Different Regions in
Global Value Chain (V-Chain)

Export products’ technical complexity of a country or re-
gion can reflect the position of the country or region in glob-
al value chain [22]. Rodrik [22] conducted advanced re-
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search on export products’ technical complexity. On this
basis, domestic and overseas scholars conducted a research
on export commodities’ technical complexity [23-25]. Most
scholars pointed out that “at the time of measuring the com-
plexity of export technology , it is necessary for China, par-
ticularly, to import a mass of intermediate input products
when exporting products. It may cause statistical illusion of
overstating export products’ technical complexity if the val-
ues of intermediate input products are not removed” [25] In
view of this, on the basis of the model of Hausmann [16], the
author used vertical specialization level method with the
country’s input-output table referring to Koopman. Measure
export products’ domestic technical complexity of all prov-
inces through eliminating import intermediate inputs’ direct
and indirect consumption of export products: firstly, consid-
ering different input proportion of general trade and pro-
cessing trade in import intermediate products, the author
divides the input-output table into Input-output Table of
General Trade and Input-output Table of Processing Trade,
to calculate export consumption of all provinces in China in
industry (i)

‘LLAMD(I_AMD)_I(l_XP)_'_'u[AMD(l_ADD)_]ADP+AMP:|XP

VSI. =
! X

Here , p indicates 1xn dimensional vector, X indicates
regional export scale, XP indicates processing trade export,
1—- X" indicates general trade export, AMD indicates con-
sumption coefficient matrix for import intermediate input
products to produce domestic sales products and general
export commodities. ADD indicates consumption coefficient
matrix for domestic intermediate input products to produce
domestic sales products and general export commodities;
ADP indicates consumption coefficient matrix for domestic
intermediate input products to produce export commodities;
AMP indicates consumption coefficient matrix for import
intermediate input products to produce processing trade ex-
port products. Secondly, the paper calculates export techno-
logical complexity of industries (i) in various provinces of
China,

Sic

ZC,SMYC.

S, indicates export commodity proportion of industry (i) in

PRODY, =

region (c) and Y, indicates per capita GDP in region (c),
namely export technology complexity of industry (i) as per
capita GDP and weighing of different regions. Finally, it is
necessary to compute domestic technology complexity of
export products in various regions of China,

(1-751)s,
(] - VS]! )2 c Sic

which reflects the position of all provinces’ export technolo-
gy complexity in global value chain. Considering that 95%
of Chinese export products come from manufactured goods,
the author did not consider monopolistic gas production and
supply industry, electric steam hot water production and
supply industry, tap water production and supply industry.
Referring to “standard classification and classification stand-

EXPRODY, =Y, s x(1-VSI,) PRODY,
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ard conversion” principle of one scholar, the author matched
GB coding in Chinese input-output Table and trading data
HS coding in customs database with the use of industry
code, and summarized and subdivided 20 manufacturing
industries. As for selection of input-output table, in view that
the latest input-output table in China has only been updated
upto the year 2007 so far, computing interval of this paper is
from 2002 to 2010. The author selected two input-output
basic tables of 2002 and 2007 and two input-output exten-
sion table of 2005 and 2010. Only the input-output table of
2007 listed with import and export adjustment data. In this
paper, vertical specialization degree of all industries in input-
output table of other years was calculated according to the
proportion of processing equipment export to all trade ex-
ports in the input-output table of 2007. Furthermore, for
years without input-output tables, average growth rate of
vertical specialization division can be calculated approxi-
mately. Trading data of different regions and per capita GDP
of all provinces obtained from China Customs database,
DRCNET, and China’s economic and social development
statistical database.

3.2.2. Core Explanatory Variable: Producer Services (P-
services)

In accordance with National Industries Classification
(GB/4754-2011), producer services mainly include commu-
nication, transportation, warehousing, post and telecommu-
nication industry; wholesale and retail trade; information
transmission, software, and information technology service
industry; financial industry; leasing and commercial service
industry; scientific research and technical support service
industry; water conservancy, environment, and public facili-
ty management industry; education; hygiene. Based on data
availability, added value of producer services over the years
is the added value of the tertiary industry after having dealt
with the added value of accommodation and catering service,
culture industry, real estate and other services. Data was ob-
tained from Statistical Yearbook of the Tertiary Industry in
China over the years and China’s economic and social de-
velopment statistical database.

3.2.3. Control Variables

(1) Natural Endowment of Human Capitals (Person-
nel Number of Scientific and Technological Activities):
From factor endowment theory, we know that countries with
rich endowment of human capitals possess comparative ad-
vantages in human capital-intensive products. At the same
time, higher human capital level can reduce workers’ learn-
ing time, enhance technology adoption speed, and contrib-
utes to deepening labor division, improving production effi-
ciency [26], and promoting export products’ technical com-
plexity. Data was obtained from Statistical Yearbook of the
Tertiary Industry in China over the years and China’s eco-
nomic and social development statistical database.

(2) Infrastructure [Highway Mileage (Kilome-
ter)/Million People]: Convenient and fast public infrastruc-
tures can save inventory for enterprises and are good for en-
terprises to adjust production factors timely and effectively, so
as to reduce the adjustment cost [12]. In addition, completed
infrastructural facilities play a particularly important role in
the export of products with high complexity, so as to raise
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their position in global value chain. Data was obtained from
statistical yearbook of all provinces over the years and China’s
economic and social development statistical database.

(3) Open [Total Export-Import Volume (RMB 0.1 Bil-
lion/GDP): After participating in international trade, enter-
prises can promote their own technological level through
introducing technologies or learning exchange. Therefore,
opening degree can promote a region’s position in global
value chain. Data for this was obtained from statistical year-
book of all provinces over the years and China’s economic
and social development statistical database.

(4) Institutional Factors (Marketing Indexes): Institu-
tional conditions are the key factors affecting technological
innovation. Countries with better institutional conditions
have better weight conditions, which is in favor of invention
and innovation and promoting export products’ technical
complexity. Therefore, institutional conditions can also pro-
mote regions’ position in global value chain. Data for this
was obtained from Marketing Indexes in Various Regions of
China compiled by Fan Gang and Wang Xiaolu.

(5) R&D Stock [Internal Spending of R&D Expendi-
tures (RMB 10, 000)]: Innovation is a driving force for ris-
ing global value and R&D expenditures are closely related to
whether innovation can succeed or not. Data for this was
obtained from statistical yearbook of all provinces over the
years and China’s economic and social development statisti-
cal database.

4. RESULT ANALYSIS

4.1. Correlation Inspection for Value Chain of Various
Regions of China in Global Extent

This study considered the first difference of domestic
technical complexity of various provinces as position change
conditions in global value chain to measure whether regional
value chain change has a global space correlation or not with
the use of Moran’s I index. Value range of Moran’s I index
is -1 <1< 1; I <0 indicates negative correlation, I > 0 indi-
cates positive correlation, while I = 0 indicates noncorrela-
tion. As for Moran’s I index, it was assessed whether n re-
gions have spatial autocorrelation or not with the use of
standard statistics Z. For example, Z > 1.96 indicates posi-
tive correlation, and P is a significance level. Results are
shown in Table 1: Global Moran’s I index from 2002 to
2010 was positive. All Z indexes were larger than 1.96 and
went through significance testing (p < 0.01), which indicat-
ed spatial correlation in the value chain change.

Table 1.  Global Moran’s I Index and Significance Testing.
M
Mranl, ar-|p val- "7 val- P val-
Year |I in- Year |I in-
ue ue ue ue
dex dex

2002 |0.3816| 2.33 | 0.002 2007 0.4765| 2.05 | 0.004

2003 |0.4192| 2.15 | 0.006 2008 0.4331| 2.31 | 0.003

2004 |0.4192| 1.65 | 0.009 2009 0.4115| 2.05 | 0.004

2005 |0.4568| 1.88 | 0.008 2010 0.4383| 2.33 | 0.002

2006 |0.4863| 2.15 | 0.006
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4.2. Correlation Inspection for Value Chain of Various
Regions of China in Partial Space

Moran scatter diagram of value chain change was drawn
to inspect whether value chain for various regions of China
shows correlation in partial space. Moran scatter diagram
was drawn by Geoda software to find out the corresponding
provinces in the table or map by clicking every point in the
diagram. As can be observed from Moran scatter diagram
(see Figs. (1) and (2)), value chain change of various regions
showed strong spatial correlation in partial space.

Moran's I = 0.3055
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Fig. (2). Mran scatter diagramin 2010.

In Moran scatter diagram of value chain change of vari-
ous regions of China in 2002, seven provinces and regions
such as Beijing, Shanghai, Tianjin, Liaoning, Jiangsu,
Zhejiang, Shandong, and Guangdong are in the first quad-
rant, as high-high (HH) type (dark color parts in Fig. (3)). It
indicates that the pace of value chain of such provinces is
the fastest and they form a kind of mutually strengthening
relation in space; however, other seven provinces such as
Sinkiang, Tibet, Qinghai, Gansu, Yunnan, Guizhou, and
Guangxi are in the fourth quadrant, as low-low (LL) type
(light color parts in Fig. (3)). It indicates that the pace of
value chain of such provinces is the lowest and they form a
kind of inter-inhibitive relation in space.
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By 2010, the situation has changed. The following nine
provinces such as Beijing, Tianjin, Hebei, Shanghai, Jiangsu,
Zhejiang, Anhui, Guangdong, and Hunan are in the first
quadrant, as high-high (HH) type (dark color parts in Fig.
(4)). It indicates that speed of value chain of such provinces
is the fastest and they form a kind of mutually strengthening
relation in space; however, the following seven provinces
such as Sinkiang, Tibet, Qinghai, Gansu, Yunnan, Guizhou,
and Guangxi are still in the fourth quadrant, as low-low (LL)
type (light color parts in Fig. (4)), which indicates that value
chain change rule of such provinces has not changed. Fur-
thermore, mutually strengthening spatial correlation of value
chain created a city-core region correlation, with big cities
covering areas of producer services.

4.3. Regression Analysis on Spatial Econometrics

In view of spatial correlation in value chain change in
China, only time dimension was considered, thus ignoring
correlation and heterogeneity of spatial dimension. There-
fore, in this paper, the author brought spatial correlation to
analytical framework of producer services and value chain
change in various regions of China.

For easy comparison, we also conducted regression of
common panel data. In order to judge panel data model, it is
necessary to conduct Hausman inspection, and the results
support fixed-effect model. Actually, when samples are tak-
en from population at random, it is suitable to choose ran-
dom-effect model. However, when regression analysis is
limited to some specific individuals, it is necessary to choose
fixed-effect model [27]. As for value chain dynamic analysis
divided as per Chinese provincial level, fixed-effect model
was obviously a better choice. Furthermore, Geoda software
can only dispose cross-section data. We divide data into two
time quanta (2002-2006, 2007-2010) and conduct regression
of spatial econometrics after averaging. We could not judge
spatial correlation among model variables, therefore we
listed all model results in Tables 2, 3 and 4. Observed from
the whole model selection, various model results do not
have oversized differences in positive or negative of coeffi-
cient, thus verifying model applicability to some extent.

7

Fig. (3). Spatial Relationship of Value Chain Change in 2002.
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Fig. (4). Spatial Relationship of Value Chain Change in 2010.

In positivism model results, influence of coefficient of
opening to the outside world on the value chain is negative
and all other coefficients of model are positive, with high
significance. As for spatial lag W x P and W x¢& coefficient,
the spatial lag coefficient in SLM and SEM model from
2002 to 2006 is not significant, which indicates that they are
close. Producer services among provinces are not very obvi-
ous to upgrade the value chain in various regions of China.
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However, spatial lag coefficient in SLM and SEM model
from 2007 to 2010 was observed to be extremely remarka-
ble, which indicates that producer services have positive
effects on element integration and market development of
closely connected provinces, thus promoting upgrade value
chain in various regions of China. It supports the above hy-
pothesis that producer services have spatial network effects.
On the whole, producer services have obvious promotion
effects on value chain change in various regions of China
and development of producer services in adjacent domains
can significantly promote local value chain change. The au-
thor was of the view that adjacent provinces tend to conduct
regional economic cooperation, while site selection of all
links of value chain tends to adjacent provinces.

Model fitting and inspection results show that variables
set in the above model can explain the major value chain
change when adjustment R* value is above 0.8. F-statistics is
highly significant, which indicates that coefficient can not be
0 in the meantime. Besides goodness-of-fit of R” Log-
likelihood, AIC, and SC are frequently-used norms. The
larger the Log-likelihood is, the smaller the values of AIC
and SC, and the better the model fitting effect . By compar-
ing Classical Linear Regression Model estimated by OLS,
SLM and SEM, AIC of SLM was much smaller than the
AIC of OLS model, which indicated that SLM remarkably
improved than the OLS model.

Table 2. Estimated Results for Contiguity Based Spatial Weight Matrix.
Ordi nary Panel (OLS) M. Estimmtion of SLM Mdel M. Estimmntion of SEM Mydel
[Explanatory Variabl
2002-2006 2007-2010 2002-2006 2007-2010 2002-2006 2007-2010
P-services 0. 42%** 0. 34%** 0. 57*** 0. 22%** 0. 68*** 0. 37***
(4.52) (2.94) (3.17) (5.33) (4. 81) (2.99)
R&D 0. 39%*** 0. 17*** 0. 13*** 0. 58%** 0. 44%** 0. 21%**
(3.77) (4.12) (4.78)-0. 13%** (5.43) (3.53) (2.93)
(pen 0. 044 -0. 005 (7.21) -0.0034 0. 16*** -0.0037
(0. 89) (0.71) 0. 54%%* (0. 96) (4.20) (1.01)
Himan 0. 27*** 0. 013*** (5.13) 0. 097** 0. 36*** 0.056*
(7.08) (3. 64) 0. 0071 %%+ (2.67) (9. 61) (1.68)
Infra 0. 036*** 0. 054*** (10.43) 0. 043*** 0. 046*** 0. 006***
(3.11) (5.32) 0. 018%* (3. 85) (3.75) (6.41)
Institution 0. 063*** 0. 027 (4.88) 0. 056*** 0. 042%*** 0. 052
(3.48) (1.87) 0.15 (6.87) (3.75) (1.75)
WxP/Wxe (1.34) 0. 27%** 0.36 0. 16%**
0. 095%+#x* (3.99) (0.82) (5.16)
Const ant 0. 032%** 0. 016*** (4.43) 0. 007*** 0. 092*** 0. 08***
(7.38) (5.29) (2.79) (5.90) (3.78)
F-Statistics 146 217 118 98 99 114
Log-1ikelihood -80 -52 -56 -63 -67 -46
AC 677 973 734 605 415 881
SC 44 56 36 32 35 29
Adjusted R 0.78 0.79 0.79 0.82 0.91 0.83
(bserved-val ue 31 31 31 31 31 31

Notes: contents inside ( ) are statistics of t; symbols ***, ** and * indicate that the variable passes 1%, 5%, and 10% of significance level.
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Table 3. Estimated Results for Distance Based Spatial Weight Matrix.
Ordi nary Panel (OLS) M. Estimmtion of SLM Mdel M. Estimmntion of SEM Mydel
[Explanatory Variabl
2002-2006 2007-2010 2002-2006 2007-2010 2002-2006 2007-2010
P-services 0. 42%** 0. 34%** 0. 44%** 0. 32%** 0. 51*** 0. 27***
(4.52) (2.94) (4.16) (6.13) (3.41) (5.09)
R&D 0. 39%** 0. 17*** 0. 26%*** 0. 58*** 0. 34%** 0. 67***
(3.77) (4.12) (5.71)-0. 023%%* (3. 46) (4. 56) (4.93)
(pen 0. 044 -0. 005 (4.22) -0.0034 0. 15%* -0.026
(0. 89) (0.71) 0. 33%** (0.36) (2.12) (0.09)
Himan 0. 27*** 0. 013*** (6.13) 0. 076** 0.36** 0.15
(7.08) (3. 64) 0. 023 (1.97) (9. 61) (1. 66)
Infra 0. 036*** 0. 054%** (18.11) 0. 038*** 0. 076*** 0. 043***
(3.11) (5.32) 0. 058 (7.83) (2.79) (3.48)
Institution 0. 063*** 0. 027 (5.52) 0. 056* 0. 049** 0. 043
(3.48) (1.87) 0. 22%** (1.87) (2.75) (1.55)
WxP/Wxe (7.34) 0. 16%** 0. 37%%* 0. 28
0. 006*** (4.95) (4.99) (7.12)
Const ant 0. 032%** 0. 016*** (4.47) 0. 053*** 0. 066*** 0. 076***
(7.38) (5.29) (4.72) (3.94) (4.33)
F -statistics 146 217 118 98 99 114
Log-1likelihood -80 -52 -36 -73 -54 -48
AC 677 973 221 456 478 362
SC 44 56 56 42 33 46
Adjusted R 0.78 0.79 0.82 0. 81 0. 84 0.83
(bserved -value 31 31 31 31 31 31

Notes: contents inside ( ) are statistics of t; symbols ***, ** and * indicate that the variable passes 1%, 5%, and 10% of significance level.

Comparing regression coefficient of contiguity-based
spatial weight matrix and distance-based spatial weight ma-
trix, we found that the value chain in various regions of Chi-
na have a stronger spatial correlation with geographical
distance. Coefficients of SLM model and SEM model were
observed to be significant, whose spatial correlation coeffi-
cients were 0.22, 0.16, 0.37, and 0.28, indicating that eco-
nomic activities can be expanded with geographical distance
rather than limited to adjacent provinces. Actually, spatial
distribution of all links in value chain exists in regions not
adjacent in terms of geographical position. Therefore, com-
pared with contiguity based spatial weight matrix, distance
based spatial weight matrix can reflect more objective facts.

For value chain’s spatial network effects, producer ser-
vices were more influential in spatial weight matrix of geo-
graphical distance. Producer services had positive effects on
rational distribution of value chain, suggesting that such spa-
tial connection may fail gradually with continuous extension
of geographical distance.

Weight matrix model of economic characteristics reflect-
ed spatial network effects of producer services on upgrade
value chain and spatial correlation coefficient was observed
to be larger than geographical distance model. Namely, the
closer the geographical distance degree , the stronger the

value chain’s spatial correlation effect . However, the larger
the economic development difference, the weaker the con-
nected effect of value chain, indicating that progress of Chi-
nese enterprises does not depend on the integration of re-
gional resources but tends to develop market in regions with
similar development degree.

Proximity space and geographical distance tend to em-
body supply chain network of value chain, namely coordina-
tion between upstream and downstream enterprises. Howev-
er, spatial weight matrix of economic characteristics embod-
ies more innovative network and marketing network. In oth-
er words, economic development level embodies not only
market effect but also scientific research ability and the level
of technological and industrial innovation. Model regression
for spatial weight matrix of economic characteristics indi-
cates that the communication of producer services is even
greater in regions with higher economic development level.
Chinese enterprises tend to integrate professional resources
rather than building supporting relations among upstream
and downstream enterprises.

5. CONCLUSION AND POLICY SUGGESTIONS

In this paper, the author analyzed the functional mecha-
nism for producer services to upgrade value chain based on
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Table 4. Estimated Results for Social Economy Based Spatial Weight Matrix.
Ordi nary Panel (OLS) M. Estimmtion of SLM npndel M. Estimmntion of SEM Mydel
[Explanatory Variabl
2002-2006 2007-2010 2002-2006 2007-2010 2002-2006 2007-2010
P-services 0. 42%** 0. 34%** 0. 45%** 0. 37*** 0. 56%*** 0. 34%**
(4.52) (2.94) (3.17) (7.16) (4. 45) (6.08)
R&D 0. 39%*** 0. 17*** 0. 28*** 0. 48*** 0. 37*** 0. 69%**
(3.77) (4.12) (3.78)-0. 093** (5.32) (5.51) (5.96)
(pen 0. 044 -0. 005 (3.22) -0. 0064 0.015%* -0. 061
(0. 89) (0.71) 0. 06*** (0.36) (2.21) (0. 00)
Himan 0. 27*** 0. 013*** (6.13) 0. 036** 0. 16*** 0. 27***
(7.08) (3. 64) 0. 027 (1.97) (3. 66) (5.63)
Infra 0. 036*** 0. 054%*** (7.25) 0. 019%*** 0. 058*** 0. 045%**
(3.11) (5.32) 0. 058+ (3.84) (2.91) (3.58)
Institution 0. 063*** 0. 027 (5.52) 0. 056* 0. 049** 0. 043
(3.48) (1.87) 0. 59%** (1.87) (2.75) (1.55)
WxP/Wxe (4.36) 0. 47%%* 0. 73%** 0. 65%*
0. 021 %%+ (5.91) (3.97) (6.18)
Const ant 0. 032%** 0. 016*** (5.47) 0. 052%** 0. 026*** 0. 074***
(7.38) (5.29) (4.74) (3. 44) (6.36)
F-Statistics 146 217 223 234 351 235
Log-1ikelihood -80 -52 -76 -89 -58 -99
AC 677 973 221 456 478 362
SC 44 56 78 68 82 68
Adjustde-R 0.78 0.79 0.85 0.87 0. 86 0.84
(bserved-val ue 31 31 31 31 31 31

Notes: contents inside ( ) are statistics of t; symbols ***, ** and * indicate that the variable passes 1%, 5%, and 10% of significance level.

spatial networks, to measure the position of China's provinc-
es in the global value chain with regional domestic Export
Sophistication Index and research change rule of provincial
value chain. The study also used spatial econometrics model
and set a variety of spatial weights matrices, to empirically
test the spatial networks’ effect formed by the producer ser-
vices with changes in the position of China’s various parts
in the global value chain, on the basis of panel data of 31
provinces in China from 2002 to 2010. By researching, the
author found that change in value chain of various regions
of China had an obvious spatial correlation, which was
strong in the east but weak in the west. Producer services
showed obvious effects of spatial network on upgrade glob-
al value chain in various regions of China. Such spatial net-
work effects can not only promote the upgrade value chain
of local enterprises but also facilitate upgrade value chain of
enterprises in other provinces, which verifies the hypothesis
that producer services can connect various links of value
chain. The estimated results for spatial weight matrix of geo-
graphical distance were observed to be more remarkable
than that of proximity space and value chain in various re-
gions of China expressed much clearer spatial correlation.
Spatial correlation coefficient for weight matrix of economic
characteristics was observed to be larger than that for weight
matrix of geographical distance, which indicates that the

closer the economic development degree , the stronger the
spatial correlation effect of value chain in Chinese regions .
However, the larger the economic development difference ,
the weaker the spatial correlation effect of value chain in
Chinese regions .

In accordance with the conclusion drawn in this paper,
we put forward the following policy suggestions: firstly,
there exists spatial correlation in the value chain dynamic of
various regions, which reflects spatial and geographical logic
of economic operation and is an inevitable embody of mar-
ket economy rule. Therefore, different regions shall
strengthen the synergetic development and perfect matching
environment of industrial development through strengthen-
ing top-level design, so as to assist rational arrangement in
all links of value chain. Secondly, efforts must be made to
develop producer services and build spatial networks of val-
ue chain division, including innovative network, financial
network, logistics network and marketing network, to real-
ize further integration of different regional resources and
market integration in a wider scope in order to promote the
promotion of Chinese value chain. Thirdly, spatial effect of
weight matrix of economic characteristics is larger than that
of geographical distance model, which indicates that current
Chinese enterprises tend to develop market in regions with
similar economic development level, and build “powerful
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club” rather than “combination of the strong and the weak”.
Integration of regional resources complementarities has con-
siderable usage space. Thus it can be seen that the path for
Chinese enterprises to upgrade in value chain is to first cul-
tivate powerful “chain master” and then seek inter-regional
associated industries.
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