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Abstract - The sea-port in Northern Vietnam accounts or around one third of the total country’s cargo throughput and or many decades
has been playing an important role in the logistics system of the country. 11 container terminals currently operate in Northern Vietnam,
concentrating in Haiphong city and Quang Ninh province. Despite the increasing demand, the competition among these container
terminals has become increasingly more critical. In recent years, massive investments from both government and operators have been
made to improve the capability of the local sea-port’s logistics infrastructure. This critically needed comprehensive research evaluates
the impact of the current logistics Infrastructure condition on the competitiveness of terminals and quantitatively compares the
competencies of these terminals. In order to meet such requirements, the paper first summarizes the Indicators of the logistics
Infrastructures of the sea ports before developing and testing hypotheses to reveal the correlation between the given factors and the annual
throughput of container terminals in the region. Factor analysis will then be applied to score the logistics infrastructure competency of
each container terminal. A significant gap between logistics infrastructures among all container terminals was not observed and the
compeltitiveness between container terminals is mostly driven by traditional activities including cargo handling and storage. According
to the results, strategic thinking will be needed to contribute to related organizations or better decisions in investment, management,

and operation.
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1. Introduction

In recent years, the Northern Vietnam and Hochiminh
city are the two largest sea—ports in Vietnam. The annual
throughput of those ports together accounts for 97% of the
national wide figure (Vietnam Port Association, 2016).
Although throughput capacity of Hochiminh city port in
2014 was only 1/4 of Hongkong’s and 1/6 of Singapore’s
while Northern Vietnam's capacity was around half of that
of Hochiminh'’s, annual throughput for these ports has seen
remarkable growth (CBRE Research, 2016). Sea-ports in
Northern  Vietnam

provinces,

concentrate in two neighbouring

Haiphong and Quangninh. In terms of
containerized cargo, the container throughput of the area in
2014 rocketed by 550% compared with the figure in 2005
(Nguyen & Kim, 2015). There are 11 container terminals in
Northern Vietnam, 9 of them are located in Haiphong city
and the others are at Quangninh province. Five out of the
11 are under the control of Vietnam National Lines

(Vinalines), the leading national corporation in the field of
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maritime industry. Despite the increasing demand, the
competition among the terminals has become more and
more critical and Vinalines has lost its domination.

There might be many approaches to improve the
competitiveness of sea-ports but an important one is to
improve ports’ logistics advantages. Logistics infrastructure
is an important part of logistics advantages, which can
reflect not only the potential ability of terminals to satisfy
customers but also attractiveness to logistics service
providers to set up their business. In recent years, both of
terminals’ operators in the area and the local government
have presented their attention to logistics infrastructure
with increasing investment. However, the current efforts on
logistics infrastructure seem to be far from meeting the
demand and research which can disclose problems as well
as contribute to strategic thinking are, therefore, highly
required.

The paper is going to evaluate the logistics infrastructure
of container terminals in the Northern Vietnam. Firstly,

hypotheses are made and tested in order to present the

Note) This paper was presented as the title of “Factor analysis on logistics infrastructure of container terminals in Northern Vietnam” in
KINPR Annual Spring Conference Proceeding(BEXCO, Busan, May 19-20, 2016, pp.141-142).
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correlation between terminals’ throughput and usage of
logistics infrastructure. The factors analysis is then applied
to identify factors for the evaluation and evaluable the
logistics infrastructure using the identified factors. By
reviewing previous researches related in the topic of port
competition and considering the real condition in Northern
Vietnam, a set of factors are composed to do the analysis.
Factor analysis will be consequently applied to rank the
level of the given terminals’ logistics infrastructure. The
analysis results reveal not only the gap between local
terminals in term of logistics infrastructure but also the
terminals’ current operational situation in practice. For the
thinking of

competitiveness will be contributed to related organizations.

conclusion, strategic terminals’  logistics

2. Port Logistics System in Northern
Vietnam

2.1 Port Logistics System

Port in the future will not only provide traditional
services to port users, but are expected to increase their
provision of profitable nontraditional port activities such as
tourist, re—creational and logistics activities (Talley, 2009).
Lee and Song (2015) described port logistics system
including voyage support system, port entry system,
stevedore system, transit system, storage system, inland

transport connecting system and port information system.
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Source: Lee & Song(2015)

Port logistics infrastructure, therefore, can be defined as
all infrastructure that are employed in the system and to
perform logistics activities in port area. They are included
facilities to do not only traditional works as accommodating
ships, handling cargoes and storage but also multi-modal
transport connection and other value-added services.
researches related to logistics

In previous port

competitiveness, number of scholars proposed different

logistics indicators. This can be summarized in Table 1.

Table 1 Literature review of port’s logistics infrastructure

indicators
Number of
ort logistics Port logistics infrastructures
Research D e BISHCS
competitivenes indicators
s indicators
- depth of navigational channel, land
Tongzon (2005) 8 side accessibility
number of berths, number of
§ . handling equipment, library field
Ren et al.(2007) 12 capacity, number of operating
vessels
Xiao (2011) 17 number of berth, highway mileage
number of berth, channel depth,
number of handling equipment,
Lei (2011) 16 vard area, port information
platform, international container
liner route density
2.2 General Situation of Port Logistics

Infrastructure in Northern Vietnam

In case of Northern Vietnam’s port, in recent years,
series of investment have been made to improve the local
logistics infrastructure by both government and operators.
The Cathi airport in Haiphong city which is only 10 kms
far from the closest terminals has been upgraded to be an
international one. The national road connecting Haiphong
and Quangninh is also improved so that the time consumed
to transport by road from Hanoi to these provinces is
reduced from 2.5 hours to 1.5 hours and from 3.0 hours to
2.0 hours, respectively. Major facilities of all terminals in
the area are also increased double or triple in the period of
2005~2014 (Nguyen & Kim, 2015). Information technologies
are also widely installed and applied to all terminals.
(2016)
indicated that Vietnamese ports in lack of deep—water

However, limits are still remarkably. Nguyen
terminals, specialized equipment and long quays to receive
ships of more than 50,000 DWTs. Infrastructure hardwares
and softwares for the development of logistics services are
still limited. There are currently two terminals (Chuave in

Haiphong and CICT in Quangninh) which have railway
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Table 3 Statistics database of container terminals in

Northern Vietnam

connection. The airport located in Haiphong city brings

advantages for Haiphong's terminals only. Information

technologies are not used synchronously in all operational Terminals CV | TC | GP | TN | DX | NH | HA | PT | DV | CI | QN
activities and far from catching up with international DV sc cT
. Throughput 451 | 551 | 367 | 80 | 230 | 322 | 256 | 222 | 515 | 88 | 99
leading ports. (1,000 teusfy)
No of Berth 5 5 2 1 1 1 1 1 3 3 3
Berth Length 895 980 320 169 220 144 150 250 | 425 594 680
3. Hypotheses (m)
Draft (m) 8.5 9 7.8 7.8 8.4 8.4 85 8.5 8.7 13 13
. . . , L Cranes 11 |8 5 2 3 2 2 2 7 4 3
In this paper, the 11 container terminals’ logistics o (ha) 20 |30 | 10 |s s 17 |15 |13 |22 | 8 | 14
infrastructure in the area will be compared and evaluated. CFS (') 3300| 7200 5000| 1200 | 1000 3000| 4000| 3200| 5000| O 4600

The scope can be deSCribed as fOHOWS. Road Connect. 15 15 15 15 15 15 15 15 15 2.0 2.0

¢ Voyage supporting system and port entry system are
not included because all terminals locate in the same
port area.

¢ Information system is not considered due to lack of
synchronous application in every terminals and a

comprehensive measurement to evaluate.

The logistics infrastructure factors used to analyze in the

paper are concluded in Table 2.

Table 2 Terminals logistics infrastructure factors

(hours)

Rail Connect. 1 0 0 0 0 0 0 0 0 1 0

Air Connect. 1 1 1 1 1 1 1 1 1 0 0

CV: Chuave, TCDV: Tancang Dinhvu, GP: Green port, TVN: Transvina, DX: Doanxa,
NH: Namhai, HA: Haian, PTSC: PetroVietnam Technical Services Corporation, DV:
Dinhvu, CICT: Cailan International Container Terminal, QN: Quangninh

The hypotheses are tested by Data Analysis in Microsoft

Excel. The results are presented in Table 4.

Table 4 Correlation between terminals’ annual throughput
and logistics infrastructure factors

No

of | Bt | praft | cranes | cv | cFs Road | Rail Air
berth 8

Th'put
0.547| 0407 | -0.468 | 0738 | 0.650| 0712 | -0.576 | -0.058 | 0.576

Group Factors Explanation
Number of berth Number of active berth
Ship
accommo- Berth length Active length of berth
dating &
Cargo Berth maximum draft Maximum depth of berth
handing
Container Cranes Number of container cranes
Container Yard (CY) Container Yard area
Storage
& Container Freight CFS area
Station (CFS)
Rail connection Number of direct rail connection
Tranqurt Air connection Number of local airport
connection
Road connection Time consumed to transport to Hanoi

The collected data from the 11 container terminals in the
Northern Vietnam are detailed in Table 3.

Some hypotheses are made as follows:

e Hypothesis 1: Terminals’ annual throughput has strong
correlation with ships accommodating and cargo
handling infrastructure

* Hypothesis 2: Terminal's annual throughput has strong
correlation with storage infrastructure.

e Hypothesis 3: Terminal's annual throughput has strong

correlation with transport connection.

Number of cranes, capacity of CFS, CY are the factors
that have the most correlation to annual container
throughput in terminals in Northern Vietnam. Maximum
draft, road and rail connection are the ones that have no
correlation while the others have medium correlation to the
throughput. Consequently, the hypothesis 1,23 can be
concluded as follows:

e Hypothesis 1’s conclusion: Ship accommodating &
cargo handling infrastructures have medium correlation
to annual throughput.

¢ THypothesis 2's conclusion: Storage infrastructure has
strong correlation to annual throughput.

e Hypothesis 3's conclusion: Transport connection have

very weak correlation to annual throughput.

4. Factor Analysis

4.1 Methodology

Factor analysis is a statistical method deployed to

describe variability among observed variables. Factor
analysis uses mathematical procedures for the simplification
of interrelated measures to discover patterns in a set of
variables (Child, 2006).

Suppose we have a set of m observed variables vy, vo, ...
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Vm. These varibales can be original or normalized data. fj,
fo, ... fp are unobserved variables (m >p). e}, €, ... em are
independent distributed error terms with zero mean and
finite variance. Factor analysis model is (Lochmuller, 1998):
vi = anf; + apfe +..+ apfy, + e
vo = apf] + axfe +..+ apf, + e

Vm =amifi + amofz +...t ampfp + em

f17 f27

independent and their variances are 1. aij are called factor

fp are called common factors which are

loading which denote the coefficient between the ith
variable and the jth factor. e, ey, ... ey are called special
factors which are independent and disregarded in the
results of factor analysis.

In this paper, the Factor analysis is carried out in the
process as follows:
in the Section 3, 9

indicators are listed, however, not all of them have

e To identify suitable indicators:

strong correlation to the annual throughput. As the
result, indicators that do not play important role in
current competitiveness in this area will be removed.
The considered indicators, therefore, are: (1) number of
berth, (2) berth length, (3) number of cranes, (4) CY
area, (5) CFS area, (6) Air connection. The indicators’

value will be used as variables in the analysis.
17,1 =(v—v)/s

IR.(w - 0)?

= m—1
¢ To normalize variables for equal footing
Where: w; is ith variable,

v is normalized variable,

7 is sample mean,

5 is sample variance,

m is number of variables

e To identify the common factors based on variance and
component score coefficient analysis performed on
SPSS.

e To build calculate the

Infrastructure Score (LIS) based on factors listed in

equation  to Logistics
previous step and component score coefficient.

e To calculate the LIS of each container terminal in
Northern Vietnam and rank them according to the score.

In this step, the factors’ scores are standardized as:

fi = (fi - fmin)/(fmax - fmin)
Where: f denotes the

standardized factor score

f denotes the factor score,

4.2 Analysis Result

After normalization variables, the database is solved by
SPSS and the Total Variance Explained, Component Matrix
and Component Score Coefficient Matrix are presented in

Table 5, 6 and 7 respectively.

Table 5 Total Variance Explained

Total Variance Explained

Initial Eigenvalues Extraction Sums of Squared Loadings
% ofVariance | Cumulative % Total % ofVariance | Cumulative %

GComponent | Tofal
T 2,051 62,951 3777 62,951 62,951
1276 21.267 84.218 1.276 21267 84.218
54 10,906 95124
250 4166 909.288
03 55 99,804
012 196 100.000

o e o= G ks —=

Table 6 Component Matrix

Component Matrix®

Component

1 2
VARDDOOY 981 -132
WARDDODZ 854 -.248
VARDOOOD3 883 065
WARDDOD4 871 .0G4
VARDOOOS 505 555
WARDDODE =111 A36

Table 7 Component Score Coefficient Matrix
Component Score Coefficient

Matrix

Component

1 2
VAR00001 260 -103
VAR00002 253 -164
VAR00003 234 051
VARD0004 230 074
VAR00005 158 435
VAR00006 -029 733

There are 2 common factors extracted:

e Common factor 1 (F1): including number of berth, berth
length, number of cranes, CY area. This common factor
stands for the traditional operation of terminals. This
common factor accounts for 63% of variance.

F1 = 0.26v]l + 0.25v2 + 0.23v3 + 0.24v4

e Common factor 2 (F2): including CFS area and air
connection. This common factor stands for leading—edge
services that terminals can provide to customers. This
common factor accounts for 21% of variance.

F2 = 0.43v5 + 0.73v6
The Logistics Infrastructure Score can be calculated as

follows: LIS = 063F1 + 0.21F2
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The evaluation scores are presented in Table 8.

Table 8 Evaluation scores

Terminals F1 F2 f'1 f'2 LIS Rank
TCDV -0.246 1.560 0.121 1 0.286 1
QN -0.299 0.817 0.095 0.638 0.194 2
\% -0.340 0.932 0.076 0.694 0.193 3
GP -0.360 0.932 0.066 0.694 0.187 4
Ccv -0.261 0.446 0.114 0.458 0.168 5
HA -0.388 0.646 0.053 0.555 0.150 6
PTSC -0.371 0.417 0.060 0.444 0.131 7
NH -0.390 0.360 0.051 0.416 0.120 8
TVN -0.386 -0.153 0.053 0.166 0.068 9
DX -0.377 -0.211 0.058 0.139 0.065 10
CICT -0.313 -0.497 0.089 0 0.056 11

CV: Chuave, TCDV: Tancang Dinhvu, GP: Green port, TVN: Transvina, DX: Doanxa,
NH: Namhai, HA: Haian, PTSC: PetroVietnam Technical Services Corporation, DV:

Dinhvu, CICT: Cailan International Container Terminal, QN: Quangninh

5. Discussion

In previous researches about competitiveness of container

terminals in Northern Vietnam, some conclusions are

summarized in Table 9.

Table 9 Conclusions from previous research of
competitiveness between container terminals in
Northern Vietnam

Researches Method Conclusions

e 2 terminals in Quangninh
province: CICT &
Quangninh have very low

Data rank of efficiency

Nguyen & e only 2 Vinalines' terminals

. Envelopment . ..

Kim (2015) Analysis are relative efficient:

Dinhvu, Doanxa

e Greenport's efficiency is
ranked very high compared
with others in the area

e Dinhvu and TC Dinhvu are
classified in the group that
dominate the market by
advantages of location,
infrastruc— ture and
productivity

Hierarchical

Nguyen et al
cluster

(2015) .
analysis

As can be seen from the hypotheses’ conclusions and
factor analysis’ results, the authors can reveal some real
condition of container terminals’ logistics infrastructure in
Northern Vietnam:

e There is not a big gap between different terminals in
terms of logistics infrastructure. Only Tancang Dinhvu
shows the difference.

e The competency of terminals in providing traditional

services including accommodating ships, handling cargo

and storage play an important role in terminals’
competitiveness.

e The terminals’ capacity in providing leading-edge

services including cargo breaking/ consolidation in CFS

(container freight station) or multimodal transport
connection does not impact considerably to terminals’
market share.

e 4/5 terminals ranked on top due to the Logistics
Infrastructure Score are under the control of Vinalines.
The only two terminals that have railway connection

DoanXa and

Cailan International Container Terminal , the two others

are also Vinalines' terminals. However,

terminals of Vinalines, are ranked at the lowest position.

Strategic suggestions can be contributed to different
related organizations as follows:
* To

considered as the international gateway to the world and

local government: Northen Vietnam' port is
logistics center of the country. More efforts should be
made to improve the quality of transport connection to
terminals. In the aspect of road connection, bad
condition of congestion, high collected toll fee should be
solved as soon as possible. The usage of railway should
be improved for smooth connection to not only
domestic but also China in the North, Laos, Cambodia
and Thailand in the West. In terms of management, port
logistics investment requires huge amount of finance
and a flexible mechanism is always very important.

From all around the world, the success of Port
Authority in ports’ management and development has
been approved. Vietnam's sea—ports might apply this
mechanism to looking for a boost in performance.

e To terminals operators: logistics services still do not
play an important role in enhancing competitiveness of
terminals in the area. Therefore, in order to get the
bigger market share, in short term, efforts should be
made to increase terminals’ capacity but in long term,
investment should focus on the information technologies,

value-added

Greenport is under control of Viconship, a Vietnam

infrastructures to  support services.
leading logistics provider. Customers are attracted to the
terminals for not only efficient cargo handling and
storage but also series of value-added services provided
The

operation is strictly

by Viconship. success of Greenport in port
accompanied with their leading
logistics services. In addition, all the terminals should
co-operate to shape a logistics infrastructure services
network which can strengthen the competitiveness of

the Northern Vietnam port and attract customers to the
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area.

e To Vinalines: Vinalines is the biggest shareholder in 5
out of 11 container terminals in Northern Vietnam with
the percentage of shareholding varies from 51 to 100%.
There are currently two problems that Vinalines is
coping with: firstly, the poor operational results in some
terminals such as Quangninh and CICT and secondly,
lack of finance to invest in infrastructures. Privatization

can be an effective way to solve both the problems.

6. Conclusion

The development and evolution of sea—ports in the world
can be divided in three generations. The first one performs
only cargo handling and storage, the second one presents
other value-added services and in the third generation port,
activities of production and transportation have linkage to
form an international network (ESCAP, 2003). In the paper,
hypotheses are made and tested and Factor analysis is
carried out. The results show that the Northern Vietnam's
port has not fully reached the 3rd generation. The
competitiveness of container terminals in the region focus
mainly on the competency of cargo handling and storage.
There is no a big gap between terminals in terms of
logistics infrastructures. The competitive advantages of
terminals in the area mainly are based on terminals’
capacity and price of services offered. This condition raises
number of strategic suggestions to not only local
government but also terminals operators and Vinalines.
Future research, therefore, should pay more attention to
competitiveness of price charged by terminals and game

theory is highly recommended.
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