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A B S T R A C T

The current port governance system in China has produced the outstanding pattern of “one port – one city”,
which raises the port-cities' enthusiasm in developing their local ports but leads to the serious problem of du-
plication of similar port projects meanwhile. Consequently, an internecine situation where ports compete with
each other fiercely to scramble for more cargoes in the same hinterland is quite common in China. With the
slowdown of China's economic growth, the adverse effects resulted by the oversupply of port resources has been
even more prominent. Therefore, the necessity of port cooperation and integration has been realized and more
attention has been paid to the ways of port cooperation and integration. This paper focuses on the whole process
of port cooperation and integration in Liaoning (one of the typical provinces with the fierce port competition in
China) to illustrate the motivation and ways of the integration and the corresponding effects. Moreover, the
rationality and problems of the way of the cooperation and specialization proposed by the provincial govern-
ment in terms of systematic optimization is also analyzed. An integration and cooperation scheme, which may
realize a systematic optimization of shipping pattern, is also proposed.

1. Introduction

The rapid growth of China's economy in recent decades has created
an unprecedented “golden period” for China's ports. Extraordinary
progress has been made in China's port system, such as the competitive
terminal infrastructure and inland intermodal network, let alone the
astonishing cargo handling capacity and efficiency. Up to now, the
throughput of China's ports has made up a relatively significant share of
the world's, and among the newly published rankings of the world's top
ten container ports, seven seats are occupied by China's. However,
when it comes to the rankings of global port operators, interestingly,
none of the giant “Port Groups” in China which deal with the operation
and management of the so-called world's top ports are able to be
shortlisted.

According to the views of many critics, one of the most important
reasons for this phenomenon lies in the governance pattern of “one port
- one city” resulted by the current port governance system in China.
Specifically, such governance pattern is formed because the port related
activities including the port planning, port construction, port operation
and port management, are generally carried out within the adminis-
trative area of the city where the port is located. Among the port related
activities, the port planning is conducted by the local port authority

which is one of the local government agencies, while the operation and
management of port services, as well as the port construction, is in the
charge of the local port enterprise which is supervised by the local port
authority (Cullinane & Wang, 2006; Notteboom & Yang, 2017; Wang,
Ng, & Olivier, 2004; Wu, Li, Shi, et al., 2016).

The governance pattern of “one port - one city” used to help sti-
mulate the port-city's interest and willingness in developing its port.
However, with the port development, many problems caused by such
governance pattern came to light. Since the port development has an
important effect on local economy, the local government is very con-
cerned with its port development and used to spare no efforts to vig-
orously expand the port. Consequently, the duplication of similar port
projects is incurred. It has become quite common that several port
terminals similar in size and function are densely located along the
coastline usually not very long. These ports compete with each other
fiercely to scramble for more cargoes in the same hinterland. It has led
to an internecine situation which seriously restricts the transformation
of the advantages of port resources into the economic superiority. In
addition, with the slowdown of China's economic growth, the adverse
effects resulted by the oversupply of port resources has been even more
prominent. Therefore, the necessity of port cooperation and integration
has been realized and more and more attention has been paid to the
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ways of port cooperation and integration (Lam, Ng, & Fu, 2013; Song &
Panayides, 2008).

In order to have a general understanding of the port cooperation
and integration in China, this paper focuses on a typical coastal pro-
vince, i.e. Liaoning, one of the coastal regions with the most fierce port
competition. In this paper, the whole process of the integration, co-
operation or combination of ports in Liaoning is analyzed to illustrate
the motivation and ways of the integration and the corresponding ef-
fects. Moreover, the rationality and problems of the way of the co-
operation and specialization proposed by the provincial government in
terms of systematic optimization is also analyzed. An integration and
cooperation scheme, which may realize a systematic optimization of
shipping pattern, is proposed further.

The remainder of this paper is organized as follows. Firstly, the
development of port cluster in Liaoning in recent decades is introduced.
Secondly, a more detailed description on the growth of the two key
ports (namely gateway ports) is offered. The competition between the
two ports and the corresponding effects are then analyzed. Finally, the
whole process of port integration in Liaoning is summarized and stu-
died, and an integration scheme is also suggested.

2. Port cluster in Liaoning

2.1. Port locations

Bordering on the Bohai Sea and Yellow Sea, Liaoning Province has
the coastline of more than two thousand kilometers. After over twenty
years of development, a port cluster consisting of two key ports (i.e.
Dalian Port and Yingkou Port) and four secondary ports (Jinzhou Port,
Dandong Port, Panjin Port, and Huludao Port) has been formed in
Liaoning. The port cluster mainly serves for the three provinces in
Northeastern China (i.e. Liaoning, Jilin, Heilongjiang) and part of
Eastern Inner Mongolia. More than 85% of foreign trade products in the
hinterland go through the port cluster in Liaoning via marine trans-
portation. The locations of the port cluster and the corresponding
hinterland are shown in Fig. 1.

Located in the center of Northeast Asia, Dalian Port benefits greatly
from its outstanding geographical advantage as well as its superior
natural condition, and thus becomes the well-established leader port in
Liaoning and one of the major shipping centers of Northeast Asia alike.
Developed later than Dalian, Yingkou Port becomes the second key port

in Liaoning even though the estuary location does not endow Yingkou
the competence in natural condition. Yingkou's remarkable growth
mainly attributes to its unrivalled superiority, compared with other
ports in the Northeast, in the shorter land distance between the hin-
terland cities and the port.

Compared with the two key ports, the four secondary ports have
relatively small sizes and mainly act as the feeders of the two key ports.
Among the secondary ports, Dandong and Jinzhou are two larger ones
with important geographical positions, one locating in the east and
adjacent to Dalian while one locating in the west and adjacent to
Yingkou. Another two secondary ports, Panjin and Huludao have
smaller sizes but still have great development potential.

2.2. Port throughputs

In 2015, the throughput of the port cluster has reached 1.05 billion
tons, and among others the container throughput has approached 18.4
million TEUs.

The throughputs of the two key ports are shown in Fig. 2. The total
throughput of Dalian generally presents an increasing trend except for a
slight decrease in 2015. The growth rate is maintained at double digit
for most years with the maximum reaching 36.3%, and the average
approaches 12.5%. Influenced by the macroeconomic situation, the
growth rate has declined in recent several years though. The container
throughput of Dalian demonstrates similar characteristics. The average
growth rate reaches 16.5%, but in 2015 the container throughput has
declined to 9.45 million TEUs, a decrease of 6.7% compared with that
in 2014. On the contrary, the throughput of Yingkou maintains an
average growth rate of 20.5% since 2000, with the maximum reaching
49.1%. The economic situation in recent years is not that prosperous,
but Yingkou Port has still kept the growth rate of more than 2.5%. The
container throughput of Yingkou presents similar characteristics. The
average growth rate reaches 26.2%, and the maximum even reaches
48.5%. The container throughput in 2015 has climbed to 5.92 million
TEUs, an increase of 5.5% compared with that in 2014.

Besides the two key ports, the four secondary ports have also ob-
tained rapid development. The throughputs of the secondary ports are
shown in Fig. 3. Among the four secondary ports, Dandong is the fastest
growing port. The throughput of Dandong has climbed from 4.86 mil-
lion tons in 2000 to 150.4 million tons in 2015 with an average growth
rate of 25.7%. With an average annual investment of 10.9 billion RMB

Fig. 1. Location of the port cluster in Liaoning and the hinterland.

S. Wu, Z. Yang Research in Transportation Business & Management 26 (2018) 18–25

19



since 2010, the infrastructure in Dandong Port has been largely im-
proved. For example, the number of the deep water berths with the size
of more than ten thousand tons has increased to 25 in 2015 from just
three in 2000. Jinzhou is the second fastest growing secondary port.
The growth rate of the throughput of Jinzhou is maintained at an
average of 16.6% since 2000 with the maximum reaching 43.8%, even
though the throughput in 2015 has fallen by 3.4% compared with that
in 2014. With an average annual investment of 2.23 billion RMB since
2010, the infrastructure in Jinzhou Port has been largely improved. For
example, the number of the deep water berths with the size of more
than ten thousand tons has increased to 21 in 2015. Another secondary
port, Panjin Port has a relatively small size, but keeps an increasing
trend in port size. The throughput has climbed from 0.5 million tons in
2004 to 34.4 million tons in 2015 with an average growth rate of
46.8%. The last secondary port, Huludao Port has the smallest size but
has kept a relatively stable size for most years.

3. Two key ports: Dalian vs. Yingkou

As the key ports in the port cluster, both Dalian Port and Yingkou
Port have gained rapid development in the past decade. Dalian Port is
an established port with a relatively long history, while Yingkou Port is
a rising port due to its outstanding advantage of short land distance.
Each port has its own merit and has fierce competition in the hinter-
land.

3.1. Development of market share

The market share of the two ports, shown in Fig. 4, is calculated
based on the value of their throughput divided by the total throughput
of the port cluster in Liaoning.

The sum of the market share of the two key ports has remained at
more than 80% since 2000, but the sum dropped to 80% below in 2010
and has been decreasing ever since. In 2015 the sum of the market share
of the two ports accounted for 71.7%. It proves the enhancing com-
petitiveness of other secondary ports in Liaoning.

The comparison of the respective market share of the two ports has
shown that the market share of Dalian Port has been decreasing since
2004 while the market share of Yingkou Port has been increasing since
2000. There was a small fall in 2013, but in following years the market
share of Yingkou Port has remained relatively stable. A general in-
creasing trend of the ratio of the market share of Yingkou Port to that of
Dalian Port, has demonstrated that the gap between the two ports is
narrowing, and that the pattern which Dalian Port outshines others has
been the past and the new pattern that the two key ports are competing
each other has emerged.

A further investigation of the type of cargoes has shown that both
ports deal with similar types of cargoes, mainly including the container,
crude oil, refined oil, iron ore, coal, grain, steel and mine. These cargoes
account for 55% of the cargoes that Dalian Port deals with, while in
Yingkou Port the percentage has even reached 81%.

Even though similar types of cargoes are dealt with, different pat-
tern of competition for the two ports is presented as shown in Fig. 5. In
terms of the bulk cargoes for domestic trade, the dominant market

0

2

4

6

8

10

12

0

50

100

150

200

250

300

350

400

450

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15

Co
nt

ain
er

 th
ro

ug
hp

ut
 (m

ill
io

n 
TE

U
s)

) snot
noilli

m(tuphguorhtlatoT

Years

total throughput of Dalian

total throughput of Yinkou

container throughput of Dalian

container throughput of Yinkou

Fig. 2. Throughput of the two key ports during the period of 2000–2015.

0

20

40

60

80

100

120

140

160

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15

)snot
noilli

m(tuphguorhtlatoT

Years

Dandong Jinzhou Panjin Huludao

Fig. 3. Throughput of the four secondary ports during the period of 2000–2015.

S. Wu, Z. Yang Research in Transportation Business & Management 26 (2018) 18–25

20



position has been lost for Dalian Port, and now both ports are com-
peting for the market leader. Interestingly, for the containerized car-
goes of domestic trade, Yingkou Port was leading in the competition at
earlier stage, but Dalian Port has increased its competitiveness and now
the competition between the two ports is fierce. In terms of the cargoes
for foreign trade, Dalian Port sees a decline in its market position
though the relative leading advantage is still maintained. Especially for
the containerized cargoes of foreign trade, Dalian Port is still the first
choice for the shippers. For the imported crude oil, the pivotal role of
Dalian Port has remained unchanged, but the role of Yingkou Port has
been enhanced and a complementary position has been achieved.
However, there is an exception in the imported iron ore. The market
position of Yingkou Port has been stable and even been greatly im-
proved, but in contrast Dalian Port possesses a complementary position.

3.2. Development of infrastructure

3.2.1. Dalian Port
With the setting up of Dalian Northeast Asia International Shipping

Center, Dalian has developed rapidly in recent decade. The existing port
areas have been largely expanded and the new port areas are also built
(Wang, 2014). Currently Dalian possesses more than 200 modernized
berths specialized in dealing with cargoes such as containers, crude oil,
refined oil, ore, grain and coal, with 103 berths of more-than-ten-
thousand size (China Ports Journal Press, 2016). In the development
process, the terminal size has largely increased, and currently the
dream that Dalian Port is always able to provide the terminal to serve
the vessel no matter how large it is has realized (China Ports Journal
Press, 2015). For example, Dalian Port possesses the largest terminal for
crude oil in China with the size of 450 thousand tons and the largest set
of oil tanks in China. Dalian Port has become the important base in
Northeast China for the storage and distribution of oil products and
liquid chemicals, with the capacity of loading and unloading of 80
million tons. In addition, there is a specialized terminal which is able to
load and unload the ore vessels of 400 thousand tons, and a water-
transit terminal of 150 thousand tons, as well as a yard of 550 thousand
square meters able to store 8.5 million ores (China Ports Journal Press,
2016). Besides, Dalian Port owns the fastest growing automobile
terminal in China with the loading and unloading capacity of nearly
500 thousand cars a year, able to berth the world's largest automobile
ro-ro vessels. Additionally, the container terminal in Dalian Port is able
to hold the Triple-E container vessels carrying 18 thousand TEU,
making Dalian Port the largest container hub in Northeast China (China
Ports Journal Press, 2016). In addition to the major development of the
specialized terminals, Dalian Port has also devoted itself to the con-
struction of logistics parks. For example, the cold-chain logistics park
covering an area of 700 thousand square meters is set up which

provides the function of bonded port, specialized refrigerated vessel
berths, container terminals and cold storage warehouses.

3.2.2. Yingkou Port
In 2007 Yingkou Port possesses only two port areas (China Ports

Journal Press, 2008) and in 2008 a new port area was built (China Ports
Journal Press, 2009). Later new port areas of Panjin (jointly developed
with Panjin Port) and Suizhong (jointly developed with Huludao Port)
was incorporated into Yingkou Port in 2010 and 2013 respectively
(China Ports Journal Press, 2011, 2014). So currently there are five port
areas for Yingkou Port. With the increase in the number of port areas,
the area of land region has also expanded. In 2008 the land region area
was about 20 km2 (China Ports Journal Press, 2009) and then it has
expanded to be more than 80 km2 in 2015 (China Ports Journal Press,
2016). The number of types of specialized terminals in Yingkou Port has
also increased with the development of port areas. In 2005 six types of
specialized terminals are possessed, dealing with containerized cargoes,
cars, coal, grain, ore, refined oil and other liquid chemicals (China Ports
Journal Press, 2006), while in 2009 three other types of terminals
specialized in dealing with steel, heavy equipment and crude oil were
equipped with. Currently the largest specialized terminals dealing with
ore and crude oil have both increased to 300 thousand tons, and the
container terminal is able to berthing container vessels of the fifth
generation (China Ports Journal Press, 2016). The number of berths
with the capacity of ten thousand tons has jumped to 54 in 2014 from
just 15 in 2005. The port capacity for loading and unloading cargoes
has also largely grown, increasing by 5.6 times to 154.71 million tons in
2014 from 23.59 million tons in 2005.

4. Competition strategies for Dalian and Yingkou

The competition between Dalian Port and Yingkou Port has lasted
for a long time. The competition has become even fiercer nowadays
since there is downturn in the economy leading to the oversupply of
port capacity. In addition to strengthening the infrastructure develop-
ment, both ports have taken various measures to promote themselves in
order to expand the market share. The major competition strategies are
as follows.

(1) Integration of the internal and external port resources.

Though the construction of port infrastructure is actively carried
out, port enterprises are still engaged in integrating the internal port
resources in order to control the administration cost and improve the
operating efficiency to optimize the utilization of resources. For ex-
ample, in August 2017, Dalian Port Group made an announcement that
it would merge three container terminal companies which mainly
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engage in foreign trade into one in order to integrate the container
service in Dalian Port, and that it would further establish leading role
and control over its operating terminals using capital operation.

In addition to the integration of internal port resources, in order to
overcome the inferiority, both ports are actively developing coopera-
tion with other ports in Liaoning, which unprompted produces an initial
integration pattern. One example could be offered by Dalian Port. The
location of Dalian Port leads to a relatively long distance from the
hinterland cities. In order to compete with Yingkou in attracting the
cargoes from central part of Liaoning, Dalian Port has been in contact
with Jinzhou Port since 2006 and became the second largest share-
holder of Jinzhou Port by purchasing the shares of Jinzhou Port in
2009, and later in 2013 became the first largest shareholder (China
Ports Journal Press, 2014). During this period, Dalian Port Group also
participated in developing a new port area in Jinzhou Port jointly with
Jinzhou municipal government and other parties. Undoubtedly,

Jinzhou Port has turned into an important partner of Dalian Port in
western Liaoning. On the other hand, although Yingkou Port has the
superior advantage of short land distance from the hinterland cities, the
overall development level of Yingkou Port still falls behind that of
Dalian Port due to a relatively short develop history. In order to
maintain its competitive advantage in attracting cargoes from central
Liaoning and further expand its service network, in 2007 Yingkou Port
Group financed to set up Panjin Port Ltd. jointly with Panjin municipal
government. Additionally, Yingkou Port has also undertaken the con-
struction of new port areas of Dandong Port and Huludao Port since
2012. By investing in other ports, Yingkou Port has kept good part-
nership with Panjin, Dandong and Huludao, and has greatly improved
its service network (Feng & Notteboom, 2013; Wang, Zeng, Li, et al.,
2016).

(2) Setting up of inland dry ports in the hinterland.

Fig. 5. Shift of competition pattern between the two key ports in terms of cargo types.
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In order to reduce the logistics cost of shippers and better serve the
economic development of hinterland, both Dalian Port and Yingkou
Port have set up inland dry ports in the hinterland cities and tried to
extend the port function into the inland. For example, Dalian Port has
established 12 inland dry ports in main cities of hinterland successively,
such as Shenyang, Changchun, Harbin, Mudanjiang etc., while Yingkou
Port is not reconciled to falling behind and has also set up 13 dry ports
in the hinterland (China Ports Journal Press, 2016). These inland dry
ports, together with the block container trains going back and forth
between the hinterland cities and the two ports, build up the efficient,
convenient and low-cost logistics network. As a result, the distance
between the ports and the hinterland has narrowed, and shippers in the
hinterland are able to enjoy the “one-stop” freight services from inland
to the port such as booking vessels and shipping space, customs clear-
ance, inspection etc.

(3) Accelerating the development of port-related industries.

In order to provide the port with a stable supply of cargos and to
further increase the port throughput, the two ports are also actively
engaged in promoting the rapid development of port-related industries.
To broadly attract the domestic and foreign companies dealing with
port-related services to the port neighboring industrial parks, especially
the export-oriented companies such as the product processing manu-
facturing companies, the two ports are dedicated in creating a favorable
investment environment mainly through the measures such as land
acquisition, arrangement of industries, construction of supporting fa-
cilities in the industrial parks etc.

(4) Concentrating on the construction of the sea-land logistics system.

The two ports try to concentrate on the construction of the sea-land
logistics system. For example, Dalian Port has actively responded to the
national strategy of “the Belt and Road Initiative” and has opened up
the international logistics corridor linking China, Korea and Russia, as
well as the Arctic Route and the direct sea route between Far East and
Russia (China Ports Journal Press, 2016). Besides, Dalian Port has also
committed itself to opening up the container shipping routes along the
Bohai Rim, and thus the domestic feeder service of Dalian Port has
greatly been improved. On the other hand, Yingkou Port has also tried
to seize the opportunity of “the Belt and Road Initiative” and has ac-
tively created the multimodal logistics corridor linking China, Russia
and other European countries using Yingkou as the transshipment port.
The block container trains going between Yingkou Port and cities in
Russia and other European countries have been operated. On this basis,
the cargos from Southeast Coast China to Europe are attracted via
Yingkou Port due to the intensive frequency of liners operating between
Southeast Coast and Yingkou Port, and the haulage time is shortened by
nearly 50% compared with by sea.

(5) Cooperating with shipping companies to expand financing channels
for port construction.

Since great investment is needed for port construction, the two ports
are actively cooperating with many large shipping companies to expand
the financing channels. For example, two giants of shipping companies,
i.e. COSCO and China Shipping, invested largely in the construction of
several terminals in the two ports.

5. Disadvantages of existing competition strategies

Dalian Port and Yingkou Port compete fiercely with each other in
many aspects such as obtaining the cooperation with the hinterland
cities, setting up the inland dry ports and developing the routes etc. In
fact, the competition is indispensable as a way to realize the benefit
maximization. However, the current competition between the two ports

still brings negative impacts.
Since the decentralization of port governance in China in 2003, the

port cities in Liaoning including Dalian and Yingkou have put forward
the slogan of developing the city's economy with the local port, and
have invested heavily to speed up the port construction. The local
government attaches great importance to the local interest and local
Gross Domestic Product (GDP), and the local port enterprise also takes
its short-term benefits seriously (Wu et al., 2016), so there lacks an
overall planning of how to efficiently develop and utilize the coastline
and contrarily an extensive development takes place. The excessive
duplication of port construction inevitably leads to the overcapacity
and a waste of resources.

Additionally, since the two key ports are both vigorously developing
the terminals for containers, iron ores and crude oil, it leads to the
similar types and origins of cargos for the two ports. Then con-
sequentially the case of scrambling for cargoes cannot be avoided (Ishii,
Lee, Tezuka, et al., 2013). The two ports mainly consider their own
short-term benefit and try to attract the cargos by means of low
handling fees or even subsidizing for the inland transportation. Al-
though the port throughput is increased by this competition method,
the profit cannot be increased in the same proportion. For the way of
subsidizing, the tax revenues will be wasted in compensating the loss of
shippers which should have been used in improving the social welfare
due to the increased inland transportation cost resulting by choosing
the port far away from the hinterland (Guo, Yang, & Yang, 2018).
Therefore, the malign competition brings harm and loss to the social
welfare and overall benefits of port cluster in Liaoning.

Thirdly, the combination of the integration between the key port
and the secondary port is not stable. For example, at first Dandong Port
and Huludao Port cooperated with Dalian Port, but later the coopera-
tion failed and then Yingkou Port obtained the cooperation relationship
with the two secondary ports. In addition to the shift of cooperation
between the key port and the secondary port, sometimes the secondary
port would even compete with the key port in scrambling for the hin-
terland cargos. Therefore, the current combination is just skin-deep,
and did not realize the “real” port integration.

6. Process of port combination and integration in Liaoning

In fact, the combination and integration of port resources in
Liaoning has started since 2006 (the whole process is illustrated in
Fig. 6). At first, to compete with Yingkou Port in attracting cargos from
central part of Liaoning, Dalian Port established a partnership with
Jinzhou Port by purchasing the shares of Jinzhou Port and becoming
one of the largest shareholders (China Ports Journal Press, 2014). Such
“vertical integration” has greatly enhanced the radiation power of Da-
lian Port in attracting cargos from hinterland. Henceforth both of the
key ports adopted similar measures to actively cooperate with the
secondary ports and try to form a combine seeking for mutual benefit
and common development. For example, Yingkou Port cooperated with
Panjin municipal government and financed to establish Panjin Port
Group, and then co-developed the new port areas of Panjin Port (China
Ports Journal Press, 2011). Later, Dalian Port tried to forge a partner-
ship with Dandong Port and Huludao Port, but unfortunately the co-
operation failed to implement due to some reasons including financing.
Instead, the two secondary ports cooperated with Yingkou Port, and
developed their separate new port areas together with Yingkou Port.
With the motivation of overcoming the existing shortcomings and ex-
panding the port service network, both of the key ports cooperated and
combined with the secondary ports unprompted. After nearly ten years
of development, the integration pattern that Dalian Port combined with
Jinzhou Port and Yingkou Port combined with Panjin and Huludao has
taken initial shape in Liaoning (Feng & Notteboom, 2013; Wang et al.,
2016).

However, the effect of the initial integration is not that satisfactory.
Due to the lack of effective cooperation mechanism, the initial
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integration fails to ease the fierce competition but has intensified in-
stead. Each of the key ports tried to draw other secondary ports over to
its side with the aim of expanding its radiation range as large as pos-
sible. It has resulted in a large amount of investment and then a du-
plication of port infrastructure in turn. Consequently, the target of en-
hancing the overall competitiveness of the port cluster is not achieved.
Instead the port cluster is trapped again in the vicious cycle of over-
supply and low-price competition (Guo et al., 2018).

In order to further promote the port integration, the provincial
government has tried to integrate the ports in terms of maximizing the
social welfare since 2015. The idea is to make the two key ports co-
operate and specialize in shipping logistics and realize a systematic
optimization by making the shippers choose paths rationally. In the
view of upper government, this integration may create systematic op-
timized transport pattern and avoid monetary loss induced from the
non-shortest path travels. However, this scheme still fails to make any
further progress.

Recently the provincial government has determined to cure the
chronic disease of port integration and has been actively cooperating

with China Merchants, and finally in June 2017, both parties have
signed the agreement on cooperation for port integration in Liaoning
(Huo, Zhang, & Chen, 2018). The provincial government hopes to truly
realize the reorganization of port business with the help of China
Merchants' resources and advantages in business restructuring and ca-
pital operation. Specifically, the provincial government hopes to truly
realize the rational allocation of coastline and the rational specializa-
tion of business among the ports, and to eliminate the unhealthy
competition, as well as to clear the excessive port capacity, and finally
able to make a uniform plan on the future capacity expansion of port
cluster. Different from the integration in the past, this new round of
integration will be led by China Merchants instead of by the provincial
government or the two key ports. It is said that China Merchants would
utilize the capital operation and other market-oriented ways to in-
tegrate all entities of port operation and to set up the Liaoning Port
Group with the two key ports as the basis. Once the integration finishes,
China Merchants would hold controlling interest in the Liaoning Port
Group and dominate the operation and management of all port en-
terprises in the Group.
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Fig. 6. Process of port cooperation and integration in Liaoning since 2006.
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7. Discussion

The integration process in Liaoning was not plain sailing and the
results are not that satisfactory on the whole. The causes to failure in
port integration, either the integration led unprompted by the two key
ports for competitive purpose, or the integration for the purpose of
systematic optimization at the provincial level, is more worthy of re-
flection.

Firstly, the benefit brought by the integration is hard to take shape
mainly because there lacks an effective cooperation mechanism be-
tween the two key ports. The excessive competition between the two
key ports has deteriorated the problem of oversupply and leads to more
negative consequences. Therefore, in order to realize the “real” in-
tegration of port resources, it needs to figure out the effective co-
operation mechanism between the two key ports. Among others, we
hold that the key point is to fully consider the benefit gaming between
the two key ports and solve the tough problem of how to compensate
the parties who suffer from benefit loss in the integration. One port
benefits from the integration means another will definitely lose benefit
because the integration is essentially a kind of zero-sum game (Cheng &
Yang, 2017; Guo et al., 2018). For example, if the specialization of
business is carried out among the ports based on the systematic opti-
mization, then the port closer to the hinterland should deal with more
cargos because a great deal of inland transportation cost could be saved
from the perspective of social welfare maximization, and then the port
closer to the hinterland would obtain more market share than before
and finally benefit from such integration (Álvarez-SanJaime, Cantos-
Sánchez, Moner-Colonques, et al., 2015; Seo & Ha, 2010; Wang, Ng,
Lam, et al., 2012). In contrast, the port farther from the hinterland
could only see its own market share grabbed by others unwillingly, so
such port would suffer from benefit loss instead of getting profit.
Therefore, the integration would not work surely. Only by compen-
sating the ports suffering from loss can their enthusiasm be raised and
ultimately the goal of integration be achieved.

Besides considering the benefit gaming between the two key ports,
the gaming among the secondary ports should also be dealt with where
the institutional problems would be involved due to the diversified
equity structure of port enterprises. For example, Jinzhou Port Group is
a joint stock enterprise invested by many companies, while Huludao
Port Group is a private enterprise, and Panjin Port Group is joint ven-
ture of Yingkou Port and the Panjin municipal government. Therefore, a
large number of stakeholders would be inevitably involved in the in-
tegration and it is quite difficult to balance the interest among these
stakeholders.

For treating the chronic disease of port integration in Liaoning in-
volving large numbers of stakeholders, since the largest several ports
are all listed companies, the new round of integration dominated by
China Merchants by means of capital operation and other market-or-
iented methods seems to be more feasible and effective than the pre-
vious integration only by means of mobilization from the upper gov-
ernment. The new round of integration dominated by China Merchants
would be the first attempt on port integration at provincial level led by
the shipping company, which is quite different from the top-down in-
tegration led by the provincial government in most regions such as
Zhejiang Province (one of the provinces in the southeast coast where
Ningbo-Zhoushan Port is located). For China Merchants, such partici-
pation in port integration would contribute to stabilizing the source of
cargos, maintaining its business benefit and finally forging a win-win
partnership. It deserves to pay more attention to the way how China
Merchants should invest to realize the target of port integration.

To prevent the similar failure in the new round of integration, it
needs to fully consider the major causes to the failure in the previous
rounds of integration. Based on the above-mentioned analysis, we
propose an integration scheme that focuses on minimizing the hinter-
land transportation cost with the help of capital operation by China
Merchants, and in the integration scheme, the ports whose benefits are

increased should transfer part of their increased benefits to the ports
who suffer from benefit loss in order to ensure that the benefits of all
parties involved in the integration would not be harmed and that the
social welfare could be maximized. This integration scheme is able to
not only realize the systematic optimization, but also maintain the
balance of interest among the stakeholders and raise their enthusiasm
in port integration.

8. Conclusion

This paper mainly focuses on the whole process of port integration
in Liaoning to illustrate the motivation and ways of port integration and
the corresponding effects. Firstly, the paper introduces the development
of port cluster in Liaoning and then describes the development of the
two key ports specifically. Later, the competition between the two key
ports and the corresponding effects are described. Finally, the whole
process of port integration in Liaoning is summarized and analyzed, and
an integration scheme is also suggested.

The future work mainly lies in the exploration of the ways of how to
balance the benefit of each port involved in the integration and how to
carry out the transfer payment among all ports to ensure that their
benefits would not be harmed.
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