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Abstract

This paper focuses on the impact of Port
Infrastructure Quality on the national economy. In
addition, the paper also examines the mediating
role of Global Competitiveness in the relationship
between Port Infrastructure Quality and the
national economy. The scope of the paper includes
seven ASEAN countries that are strategically
located and play an important role in the global
supply chain. The vresults demonstrate the
significant positive impact of Port Infrastructure
on the national economy. These results provide a
deeper understanding of the role of Port
Infrastructure Quality and provide solutions and
recommendations for the Government and
industry stakeholders to focus on improving the
quality of port infrastructure to improve
competitiveness and economic efficiency, thereby
promoting the economic performance of ASEAN
countries.

Keywords: ASEAN, global competitiveness,
National Economy, quality of Port Infrastructure.
Tém tit

Bai viét ndy tdp trung nghién citu vé téc dong ciia
Chat lwong co sé ha tang cang dén nén kinh té quoc
gia. Ngodi ra, bai nghién cuu ciing xem xét vai tro
trung gian ciia Nang luwc canh tranh todn cdu trong
moi quan hé giita Chat lwong co s6 ha tang cang
va nén kinh té quoc gia. Pham vi ciia bai nghién
ciitu bao gom bay quoc gia ASEAN c6 vi tri chién
lwegc va déng vai tré quan trong trong chudi cung
ing toan cau. Két qud chimg minh tac dong tich
cuc dang ké ciia Co s¢ ha tang cang doi véi nén
kinh té quéc gia. Nhimg két qua nay cung cdp s
hiéu biét sdu sdc hon vé vai tro cia Chat lwong co

80 ha tang cang va dwa ra cdc giai phap va khuyen

nghi cho Chinh phu va cdac bén lién quan trong
nganh dé tdp trung ndng cao chdt hrong co sé ha
tang cang bién nham cdi thién nang hec canh tranh
va hiéu qua kinh té, tir @6 thiic ddy hiéu qua kinh té
clia cae quoc gia ASEAN.

Tl‘!’ khoa: ASEAN, nang ZL{C canh tranh toan cgi‘u,
Nén kinh té quoc gia, chat luwong co so ha tang
cang.

1. Introduction

The logistics sector plays a crucial role in global
economic activities and international trade, with
infrastructure being a key determinant of economic
efficiency. High - income countries demonstrate 48%
higher efficiency in infrastructure than low-income
nations, underscoring  the
infrastructure investment (Marti et al., 2014) [1].
Previous studies have highlighted the positive impacts
of transportation economic
efficiency and trade stimulation (Deng, 2013; Lan et
al., 2017; Saidi et al., 2018). Infrastructure investment
is fundamental for a nation's prosperity, influencing
business productivity, GDP, and international
competitiveness. Given the
infrastructure in trade and economic development,
investments in infrastructure are expected to enhance
economic growth [2], [3], [4]. In Vietnam, efficient
port infrastructure has been linked to economic gains
(Nguyen et al., 2021) [5].

Besides, ASEAN plays a crucial role in the global
economy as one of the fastest - growing regions and a
key driver of economic growth in the Asia-Pacific.
With its strategic geographic location bridging East
Asia, South Asia, and Australia, and a coastline
accounting for 11% of the world's total, ASEAN is
home to numerous seaports along major international
shipping routes. These ports serve as vital hubs for
regional and global trade. By leveraging its strategic
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position and developed port infrastructure, ASEAN
has become a significant trading partner worldwide.
The quality of port infrastructure has an increasing
importance for the economic goals of the ASEAN
countries now due to the current stage of deepening
economic integration in the region. Therefore, this
study identifies the direct and indirect effects of Port
Infrastructure Quality on economic performance
through the Global Competitiveness Index of ASEAN
countries. Thus assisting the Government and
stakeholders to gain an overview and emphasizing the
significance of Port Infrastructure Quality. The study
also proposes practical recommendations for the
Government and relevant stakeholders to improve the
quality of port infrastructure through the application
of technology or encouraging investment in
automation, etc., based on these results to enhance
competitive advantage, international trade and
economic development.

2. Literature Review
2.1. Definitions

Quality of Port Infrastructure (QPI) - This index is
also different from LPI because it relates with the
efficiency and quality of country level maritime
infrastructure. The QPI uses a 1-to-7 scale (1 for low,
7 for high) to indicate the quality of ports and port-
related services. As a reporting indicator about the
adaptability and efficiency of national ports.

National Economy is one of the few development
scale and prosperity of the national people's economy.
A country's economy is often measured through GDP
per capita, and adjusted for Purchasing Power Parity
(PPP). Of which, GDP is the main factor in assessing
the development of a country. According to the World
Bank (World Bank), GDP reflects the economic scale
of a country by measuring the total value of goods and
services produced in that country. Therefore, we use
GDP per capita, adjust according to the equivalent
purchasing power, as the only index to represent the
national economy.

Quality of Port
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2.2. Hypothesis Development

The Global Competitiveness Index (GCI) is a
comprehensive  assessment of a  country's
competitiveness at a given point in time. In the
logistics industry, a country's competitiveness will be
greatly affected by the quality of its port infrastructure.
Therefore, investment by the State or relevant parties
in building modern, efficient ports and using
advanced cargo handling technology will help
increase loading and unloading speed, enhance cargo
security and facilitate the handling of larger ships [6].
This will help promote larger trade volumes, lower
transportation costs and faster movement of goods
(Notteboom & Rodrigue, 2005).

In addition, countries will have the opportunity to
increase global access and expand markets when
improving the quality of port infrastructure [7], [8].
Countries with efficient port infrastructure create
more trust and provide faster cargo transportation
services. This helps promote international trade,
attract foreign direct investment (FDI) and contribute
to the overall economic competitiveness of a country
in the global arena (Lakshmanan, 2011; Selviaridis et
al., 2008). Modern technologies and equipment will
help improve the quality of a country's ports and
logistics, creating higher reliability, fewer errors,
better tracking and tracing of shipments to meet
timely deliveries, contributing to the country's
competitive advantage (Song & Panayides, 2008) [9].
Countries with well-developed port infrastructure are
more attractive for import and export activities and
attract international investment, so they often have
high rankings in the GCI (Schwab, 2018) [10]. Limao
and Venables (2001) and Lakshmanan (2011) also
pointed out that in promoting import and export
activities, the quality of port infrastructure and
transportation costs are very important. Moreover,
these two factors also emphasize the importance of
QPI in shaping the economic trajectory of the country

(71, [11].
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Figure 1. Proposed research model
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Given these findings, the authors propose the
following hypotheses:

HI: The Quality of Port Infrastructure has a
positive effect on the Global Competitiveness Index.

H2: The Global Competitiveness Index has a
positive impact on the National Economy.

H3: The Quality of Port Infrastructure has a
positive impact on the National Economy.

H4: The Quality of Port Infrastructure has a
positive impact on the National Economy through the
Global Competitiveness Index.

3. Research Methodology
3.1. Data collection

Panel data is collected from the World Bank, The
Global Economy, and The Global Economic Forum.
The data is retrieved from secondary data of 7
partner countries of ASEAN including Singapore,
Malaysia, Thailand, Vietnam, Indonesia, Cambodia
and Philippines. Brunei, Myanmar and Laos are not
included because of the unavailability of data. Due
to data limitations, the authors collect data from
2008 to 2018. The Global Economy Forum's Quality
of Port Infrastructure (QPI) data is available only
until 2019, and the Global Competitiveness Index
(GCI) switched to a new scale in 2018, complicating
data collection. Thus, the 2008-2018 period was
chosen for convenience and comprehensiveness.

3.2. Research equation

A method for determining the minimum sample
size in PLS-SEM has been proposed. As our model
does not have a formative measurement structure,
the minimum sample size should be equal to 10 times
the number of paths pointing towards a construct
with the most incoming paths. From the model, it can
be observed that the variable "National Economy"
has the most arrows pointing towards it (2 arrows),
thus the minimum sample size required is 2*10=20
samples. Therefore, our study proceeds to collect
data for 11 years (2008-2018) from 7 ASEAN
countries, resulting in a sample size of 11*7=77,
meeting the minimum sample size requirement for
meaningful PLS SEM analysis. After data collection,
we decide to use PLS SEM analysis. This study
employs Smart PLS 4.0 to conduct Structural
Equation Modeling (SEM) analysis, R-square, and f-
square calculations. Additionally, Bootstrapping is

utilized to assess the significance of path coefficients.
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4. Results and Discussion

P-value < 0.05, the indirect effect is statistically
significant. The results show that GCI is not a mediator
in the relationship between QPI and GDP per capita,
nor does it mediate the relationship between QPI and
GDP per capita, with p-values of 0.942 and 0.915,
respectively, both greater than 0.05. This suggests that
these indirect effects are not significant.

The sum of all specific indirect effects will be
equivalent to the total indirect effect. In this context, the
total indirect effects stemming from QPI to both GCI and
GDP per capita exhibit a p-value of 0.000 < 0.05. Hence,
it can be inferred that there is indeed an indirect association
from QPI to GCI and from QPI to GDP per capita.

R square values of 0.75, 0.50, or 0.25 in PLS path
models as substantial, moderate, and weak
respectively (Henseler et al., 2009) [12]. Within the
study, two variables GCI, and GDP per capita - are
influenced by other variables. GCI is impacted by QPI.
GDP per capita, on the other hand, is influenced by
QPI and GCI. The adjusted R-squared value for GCI
is 0.599, indicating that the independent variable QPI
collectively explains 59.9% of the variance in GCI.
Similarly, the adjusted R-squared value for GDP per
capita is 0.718, demonstrating that the variables QPI
and GCI collectively account for 71.8% of the
variance in GDP per capita.

Cohen's f-square index is used to assess the impact
of independent variables on dependent variables. In the
analysis, when considering the Global Competitiveness
Index (GCI) as the dependent variable, the Quality of
Port Infrastructure (QPI) shows no significant impact,
with an f-square value of 0.015. However, when GDP
per capita is used as the dependent variable, QPI
demonstrates a moderate impact, with an f-square value
of 0.180, while GCI has no significant impact, with an
f-square value of 0.000.

HI: The Quality of Port Infrastructure has a
positive effect on the Global Competitiveness Index
(OPI — GCI) Not supported

H2: The Quality of Port Infrastructure has a
positive impact on the National Economy (QPI —
GDP) Supported

H3: The Global Competitiveness Index has a
positive impact on the National Economy (GCI —
GDP) Not supported.

H4: The Quality of Port Infrastructure has a
positive impact on the National Economy through the
Global Competitive Index (QPI — GCI —GDP)
Not supported.
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. Original Sample Stal}d?rd T Statistics
Variable deviation p values
Sample (O) mean (M) ( |0/STDEV|)
(STDEYV)
QPI ->GCI 0.006 0.004 0.063 0.098 0.000
GCI -> GDPper 0.009 0.008 0.088 0.107 0.915
QPI -> GDPper 0.388 0.395 0.078 4.944 0.000
QPI -> GCI -> GDPper 0.001 0.003 0.019 0.073 0.942
R - square
R -
R - square square
Adjusted
GCI 0.610 0.599
GDPper 0.729 0.718
F - square
GCI GDPper QPI
GCI 0.000
GDPper
QPI 0.015 0.180

Quality of Port Infrastructure and National
Economy: The outcome of this study showed that the
Quality of port infrastructure in seven ASEAN
countries has a positive influence on the national
economy which is measured by GDP/capita. The
findings are consistent with the previous studies of
Munim et al., (2018) and Yeo et al., (2020). This result
highlights the critical role that well-functioning ports
play in facilitating international trade and fostering
economic development [13, 14]. In ASEAN, where
intra-regional trade is substantial, high - quality port
infrastructure facilitates the movement of goods,
enhances trade flows, and promotes economic
integration among member states. Efficient ports
lower transaction costs, reduce shipping times, and
improve supply chain reliability, thereby stimulating
economic activity and contributing to higher GDP per
capita levels. Across the ASEAN region, countries
with well-developed port facilities, such as Singapore
and Malaysia, have demonstrated higher levels of
GDP per capita compared to those with less advanced
infrastructure.

High Infrastructure Quality, Global Energy
Competitiveness Index and National Economy: The
study found that high infrastructure quality and
national economy do not work together through the
Global Energy Competitiveness Index (GCI). The
study found that port infrastructure quality and
national economy do not have a relationship or

SO 81 (01-2025)

influence with each other through the Global
Competitiveness (GCI). While port
infrastructure has a strong and important impact on
trade activities, its impact on economic
competitiveness index is complex and depends on
many factors such as institutions, technology and
legal framework (Rodrigue, 2016) [15]. A typical
example, Singapore is a country with a high GCI and
this does not have a direct correlation with high GDP
in this country. Therefore, GCI is only useful for
assessing capacity, competitiveness, and it does not
directly affect economic development. Thereby, the
authors found that countries should focus on
developing  appropriate strategies,
diversifying business types, promoting innovation to
develop the economy in the most sustainable way.

Index

economic

5. Conclusion

This study provides a broader overview of
economic development activities in countries with
maritime systems and seaports. The research explores
the relationships among the quality of port
infrastructure, the Global Competitiveness Index and
national economic development. Based on the
analysis results, we have refuted the hypothesis that
the quality of port infrastructure positively impacts
the Global Competitiveness Index and that the Global
Competitiveness Index positively impacts the national
economy. Research also shows that in the relationship
between the quality of the port infrastructure and The
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National Economy, GCI does not play an intermediary.

The above results provide valuable insights into these
factors of 7 ASEAN countries in the context of
logistics development in particular and economic
development in general.

Improving the quality of logistics contributes to
GDP growth and sustainable economic development.
Therefore, investors and stakeholders need to have a
plan to promote infrastructure development, promote
efficiency and optimize logistics activities, etc. In
particular, promoting investment in the quality of port
infrastructure is one of the important measures to
improve the quality and speed up the process of
handling and transporting goods in import and export.
It is possible to expand and upgrade the quality of
ports or open new seaports combined with the
application of automation and technology in port
operation and management, which is very necessary
for the logistics industry in particular and economic
development in general. In addition, in order to
support the seaport to operate as optimally as possible,
investing in road and railway systems is also very
important. It helps improve the transportation system
connecting ports with important economic centers,

thereby helping to shorten delivery times and cut costs.

Singapore is one of the typical examples for ASEAN
countries to learn from and apply in practice.
Singapore has the largest seaport system in the world
and continuously transports international goods. The
port here has applied many advanced and modern
technologies in the operation and management of
seaports, helping to increase the efficiency and
capacity of the port significantly. In addition, the
Government can also implement the Public-Private
Partnership (PPP) model to attract more investment
capital from the private sector to strongly invest in
port infrastructure. The State can also promote
support policies and encourage the application of
technology in port management. These applications
not only improve port efficiency and performance but
also help enhance the competitiveness of ASEAN
countries. The nations of ASEAN may then work
together to grow and gain from the high-quality
infrastructure development, supporting the region's
economic growth and global integration. Finally,
expanding and maintaining regional cooperation is
also an important factor. This is demonstrated through
the free trade agreements established and signed by
ASEAN countries, promoting exchange, business and
trade activities between countries. In the study of Yeo
et al. (2020), the importance of international trade is
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also emphasized - it acts as an intermediary. When
better infrastructure and logistics will promote the
development of a country, it will increase the quantity
of goods, the volume of trade between countries.
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