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Tém tit

Khi nganh hang hai phai d6i mit véi ap luc moi truong ngay cang ting cao, "cang xanh" ndi 1én
nhu mot tia sang hy vong. Viéc can bang giita ting truong kinh té v6i bao vé moi trudng mang
dén mot twong lai bén viing cho thwong mai toan cau. Nghién ciru nay di sau vao cic chién lugc
tién phong vé cang xanh cua Trung Qudc, bao gom tép trung vao giam khi thai, sir dung nang
lwong tai tao va quan 1y chat thai. Bang cach phén tich nhiing thanh cong va thach thirc ciia Trung
Quéc, nhom nghién ctru da riat ra nhitng bai hoc gia tri cho Viét Nam, gém c6 chu trong dén viéc
ap dung coéng nghé xanh, xay dung khuon kho phap 1y viing chic va phat trién 16 trinh chién luoc
rd rang. Bang cach hoc hoi tir kinh nghiém cta Trung Qudc va giai quyét nhimng thach thirc riéng
ctia Viét Nam, nghién ctru nay mo dudng cho viée xay dung cac cang xanh bén virng va than thién
v6i moi trudng, gitip thuc day phat trién khu vuc, gop phan vao mot nganh hang hai xanh hon va
c6 trach nhiém hon trong tuong lai.
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Tw khéa: cang xanh, chién lugc cang xanh cua Trung Quéc, giam khi thai, nang lugng tai tao,
quan 1y chit thai

GREEN PORT STRATEGIES IN COASTAL COUNTRIES:
A CASE STUDY OF CHINA AND LESSONS FOR VIETNAM

Abstract

As the maritime sector faces mounting environmental pressure, "green ports" emerge as a beacon
of hope. Balancing economic growth with environmental protection offers a sustainable future for
global trade. This research delves into China's pioneering green port strategies, focusing on
emission reduction, renewable energy adoption, and waste management. By dissecting its
successes and challenges, the team extracted valuable lessons for Vietnam, a neighboring nation
aiming for similar maritime sustainability goals. The analysis reveals key takeaways, emphasizing
the adoption of green technologies, the creation of a robust regulatory framework, and the
development of a clear strategic roadmap. By learning from China's experience and addressing
Vietnam's unique challenges, this research paves the way for establishing sustainable and
environmentally friendly ports. This not only fosters regional development but also contributes to
a greener and more responsible maritime industry for the future.

Keywords: green port, China's green port strategies, emission reduction, renewable energy, waste
management

Introduction

Over the past few years, there has been a noticeable surge in global awareness and
commitment towards sustainability and environmental consciousness across a wide range of
industries. Among these industries, the maritime sector has emerged as a prominent player
in this movement, given its pivotal role in facilitating international trade and transportation.
The escalating concerns surrounding climate change, air pollution, and ecological
degradation have intensified the urgency for sustainable practices within the maritime
industry, reaching unprecedented levels of importance. To find a balance between protecting
the environment and supporting economic development by preventing pollution and creating
an eco-friendly seaport (Darbra et al., 2005), the model of green ports has been embraced
and implemented in various regions.

Developing green port strategies to mitigate environmental impacts and promote sustainable
maritime operations has become increasingly crucial in many countries, yet faces obstacles such
as limited investment capital, vehicle and network limitations, and outdated facilities that hinder
effective emissions-related solutions. To solve the problem of how to overcome these barriers, the
research group choose the topic of: ""Green Port Strategies in Coastal Countries: A Case Study
of China and Lessons for Vietnam™. This research will focus on coastal countries, specifically
China, to evaluate its activities and strategies toward satisfying the green ports criteria such as
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reducing ship emissions, using renewable energy, and waste management; therefore, taking
lessons to improve the situation in Vietnam.

1. Theoretical framework
1.1. Definition and core concepts

Wastes such as dust, oil residues, and noise pollution from daily port operations contribute to
the degradation of the ecological environment, affecting the stakeholders of the ports and the long-
term strategy to develop the ports within regions. To balance the profit from shipping businesses
and the effects on the environment, pursuing the development of green ports is a must for all
countries. Within the framework of the shipping industry's sustainable development strategy, the
concept of a “green port” has emerged and evolved through research efforts focused on
sustainability (Wang et al., 2020). Some previous research has shown that a sustainable port, also
commonly referred to as a green port, is characterized by the proactive planning and
implementation efforts of the port authority in partnership with port users. It relies on an
economically viable strategic plan, aligns with principles of environmental stewardship, and
actively involves stakeholders in its operations (Vellinga, T., 2011). The World Ports Sustainability
Program (WPSP) defines a green port as a port that demonstrates leadership in promoting
sustainable development, addressing climate change, and integrating social, environmental, and
economic considerations into its operations and planning.

The overarching concept and research of ecological port revolved around the essential need
to continuously decrease detrimental environmental effects without compromising economic
growth. In a broader sense, it encompasses the notion of responsible conduct across all aspects of
the port, from management to every individual employee (Pavlic, B., et al., 2014). According to
Davarzani, H. (2015), through a network analysis of the existing literature on shipping, they
identified four key indicators that received significant attention in the green ports and logistics:
marine pollution, greenhouse gas emissions, energy eco-efficiency, and environmental
conservation. Different countries will apply different strategies, but they share some similar
features. Marine pollution can be controlled when green ports apply waste management strategies
and build waste-to-energy plants. Shifting from conventional fuels to clean and sustainable energy,
ports can significantly reduce their carbon emissions and decrease reliance on fossil fuels.
Exploring and using modern and innovative technology in port operation is another characteristic
of the strategy, as it enhances overall performance by adopting advanced management systems
and transportation, and therefore improves the overall environmental footprint of ports. The final
attribute is stakeholders who contribute their expertise, perspectives, and resources to develop and
implement sustainable practices within port operations. Their involvement helps to address diverse
interests, strengthen transparency, and ensure that the green port strategy reflects the needs and
aspirations of all stakeholders. For a simpler understanding, the green port concept involves high
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and green technologies and renewable alternatives to reduce carbon emissions and protect the
environment, especially the marine environment, with the involvement of related stakeholders.

1.2. The significance of green ports in coastal countries

Green ports are believed to be the future aim of every coastal country in the world. They play
an important role in promoting sustainability, like preventing environmental damage, as well as
preserving natural resources and beings around. Furthermore, they can be beneficial to society,
and economic aspects and avoid legal issues.

Green ports implement numerous environmentally friendly strategies, such as reducing
greenhouse gas emissions. By replacing these gasses with renewable energy, such as adding solar
panels and utilizing energy from the ocean tides, a green port helps decrease a significant amount
of carbon footprint in the area. For instance, Shanghai Port, although having been recorded to have
a gradual rise in CO2 emissions, in particular, 950,100 tons in 2008 to 1.2295 million tons in 2022,
is believed to pace more slowly in releasing the gas for the next 10 years (Zeng et al, 2023) because
of green implementations.

The method of efficient waste management also helps reduce trash production, by minimizing
waste generation and maximizing recycling. A green port can minimize waste by implementing
an efficient plan, using prefabricated materials, avoiding cut-offs from extra sizes of materials, and
reducing packaging. With regard to recycling, it is advised to develop an effective waste collection
and classification system and increase the recycling of timber, concrete, bricks, cardboard, and
aluminum (Port Authority of New South Wales, 2017).

Not only do they protect the environment, but green ports also guarantee the well-being of
workers and residents. They create safer procedures for the employees, and at the same time
improve the living conditions of local people. Additionally, by generating green jobs and assisting
local communities, a green port may promote social inclusion and cohesiveness. In the case of
Green Port Hull in England, from the first launch in 2010 to 2020, it had a total number of 3539
jobs created or secured through a set of thorough and efficient policies in training and supporting
the locals (University of Hull, 2020). Based on current industry figures, 76 long-term jobless
persons have found sustainable employment in allied businesses, mostly in the caravan sector,
translating to an additional 75 supporting jobs.

In terms of economic benefits, a green port may boost production and efficiency by
streamlining operations and cutting expenses. By satisfying the growing demand from clients and
authorities for sustainable services, a green port may potentially acquire a competitive advantage.
As businesses choose where to base their operations, they are increasingly considering
sustainability. This might draw new investment and business to green ports. Moreover, the idea of
a circular economy is one more step consolidated when green ports can apply waste-to-energy
technologies and use waste for secondary industries’ resources. Continuing to look through the
Green Port Hull case, with the investment from Siemens Gamesa, the port’s activities have been a
game changer for the region’s economy. Direct employment by Siemens Gamesa may contribute
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up to £71.3m to the GVA of Hull. The creation of 76 sustainable employment opportunities
mentioned above has resulted in benefits saved between £228,820 and £288,891. According to
Councillor Martin Mancey, Portfolio Holder for economic investment, regeneration, and planning,
“The city’s economy is on an upward curve and Hull registered the strongest growth rate in the
country, 43 percent ahead of the UK as a whole. Unemployment is at its lowest on record and
Green Port Hull, alongside being the UK City of Culture, has been the major influence on these
positive trends. Investments from the private sector such as RB and Smith and Nephew have also
contributed to changing the fortune of the city dramatically”.

In compliance with industry standards and state regulations, green ports also avoid the
possibility of getting entangled in legal issues in terms of environmental protection. This is because
laws, while unfavorable, often include costs for disobeying them, and these penalties have been
demonstrated to be a powerful motivator for adopting sustainable norms. Consequently, in an
effort to adhere to environmental regulations, this legislation penalizes financially and even
criminally for actions that impair the marine environment. In developing countries, regulation is
crucial in helping ports achieve green port sustainability standards, which supports the results of
the earlier research. Any company that wants to operate legally must first do this.

1.3. Current Situation of Green Ports Strategy in Coastal Countries
1.3.1. Developed countries

Developed coastal nations are leading the way in building green ports by adopting sustainable
techniques to reduce their negative environmental effects. These ports hope to attain zero-emission
operations and further contribute to a more sustainable future by using decarbonization methods
and cultivating collaborations.

Here are some specific cases of developed countries applying green ports:
a. Los Angeles Port, United States

At the biggest commerce entry point in the country, employers of the port are aware of the
difficulties in balancing economic boost and protecting the environment at the same time. The port
has been leading globally to come up with strategies to ensure environmental quality, such as
lowering air pollution, enhancing the quality of the water, updating infrastructure, and developing
cutting-edge technology.

In 2023, the port formed a partnership with Yokohama Port and Tokyo Port to work together
to cut pollution at seaports and establish green shipping corridors (GSC). This effort aims to
promote low- and zero-carbon ships and fuels while lowering emissions along their respective
trade routes. It has already established GSC partnerships with the ports of Shanghai and Singapore.

b. Project MAGPIE

Magpie is a Horizon2020 research and demonstration project, under the Green Deal Program.
In this large-scale project, the Port of Rotterdam takes up the lead position and collaborates with
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the port authorities of HAROPA PORT and Sines (Portugal) DeltaPort (Germany), furthermore
with 10 research institutions and more than 30 companies from the Netherlands, Germany, France,
Portugal, Denmark, and Sweden. This mass collaboration aims to enforce a breakthrough in the
supply and use of green energy carriers in transport to, from, and within ports, as well as turn
Europe into a leading region for sustainable shipment.

1.3.2. Developing countries

With obvious disadvantages compared to developed countries in most aspects, applying green
technology in ports of developing nations can be a challenge. The question of which measures to
use will become a conundrum when geographical, regulatory, and technical factors are brought
into the picture.

Take African countries, for example, limited electrical supplies and economic constraints are
great obstacles. Poor institutional frameworks and inadequate environmental management
systems, the insecurities of automation taking over are also elements limiting these countries from
taking further steps to protect the environment. However, there are few ports in Africa that are
making efforts to sustainable development and protect aquatic natural resources. By taking an
ecologically conscious approach to the preservation and protection of the environment, the Port of
Tanger Med is dedicated to a persistent approach to sustainable growth. The Kenya Ports Authority
(KPA) also implemented the acquisition of energy-efficient mobile port cranes, the development
of a waste management plant, and the installation of solar panels (2019).

It is clear that developing countries must rely on the funding and support of developed
countries in order to implement green strategies in seaports. Another key factor is an efficient
institutional framework and right leadership from governments in these coastal cities.

2. The case of China
2.1. Background of China's Coastal Development

Driven by globalization and economic reform, China significantly integrated its ports with
global trade needs. Throughout the 1990s and early 2000s, they focused on specialized deep-water
berths for larger vessels, developing a tiered port system with key, regional, and medium/smaller
ports. This strategy fueled impressive growth, with coastal port throughput averaging 16.25%
annually and reaching 5.48 billion tons by 2010, alongside an increase in large berths (Zezhou et
al., 2016).

However, the rapid development of seaports has also created challenges for China, particularly
the growing environmental concerns, requiring a delicate balance between economic strength and
ecological responsibility. Therefore, in 2013, China launched the construction of a green port
system with the policy of building "resource-saving and environmentally friendly" ports by
implementing a series of measures to save energy and reduce emissions at ports, which Shanghai
Port has made good progress in building a green port. With these efforts, in 2021, the total annual
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cargo volume transported through Chinese seaports increased to over 10 billion tons and the cargo
volume of inland river ports increased to 5.6 billion tons (Statista, 2023).

Until 2023, according to statistics, China has 76 berths that can accommodate large ships that
can carry more than 14,000 standard containers, while the total number of such ports in South and
Southeast Asia is only 31 (Hua Xin, 2023). During this period, China has actively built a clean and
low-carbon energy system and strongly promoted the use of shore power in key areas, key routes,
and key ships calling at ports to achieve a green transition. In particular, in September 2023, some
Chinese ports, including Tianjin, Guangzhou, and Ningbo, used shore power for a total of 769,000
ships and 90.945 million kilowatt-hours at ports, an increase of 39% and 67%, respectively, from
the same period in 2022 (Li Lu, 2023). This infers that over the years, China's coastal seaports have
witnessed remarkable development and become important nodes in the global supply chain,
concurrently China's coastal ports are also focusing on the comprehensive development of green
ports to balance economic development and sustainable environmental protection.

2.2. The Implementation of China's Green Port Strategies
2.2.1. Green port strategies for reducing ship emissions

The strength of China's coastal ports is not only in terms of cargo volume but also in the
adoption of sustainable environmental solutions. Despite the rapid development of the Chinese
economy, with a vast network of over 2,000 ports in operation, the country's maritime dominance
comes at an environmental cost. Shipping emissions contribute significantly to carbon emissions,
with Chinese shipping companies emitting about 78 million tons of CO2 each year (Peng, 2022).
This caused serious air pollution and indirectly caused more than 5.5 million premature deaths
worldwide in 2013, causing global welfare losses of 5.11 trillion USD (World Bank, 2016).

Recognizing these negative impacts, national green port strategies have been developed,
including the active promotion of combating marine ship emissions, using a multi-pronged
approach to reduce environmental concerns. In the context of "dual carbon”, China has made
positive progress in promoting the application of carbon reduction technologies, innovating "low-
carbon and non-carbon and diversified" fuels for transport ships to promote the kinetic energy
conversion of ships when docking and reducing emissions from ships.

Through the green port strategy, China has implemented the production and construction of
Liquefied Natural Gas (LNG), and refueling infrastructure for transport ships. With the world's
largest LNG fleet, over 1,000 LNG-powered ships navigate its waters, refueled by over 100
domestic stations, with Shanghai leading the way. This station was built in 2017 and is the first
LNG refueling station in China with a refueling capacity of 120,000 cubic meters of LNG per day.
It is estimated that the station has helped to reduce emissions from ships at this port by about
100,000 tons each year (Du Yanfei, 2023). In the operation of providing external LNG clean energy
supply services for international shipping companies, Shanghai Port has integrated many
resources, and scientific management, striving to achieve excellence and complete each refueling
service, winning valuable shipping schedules for international shipping companies and winning
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full recognition and praise from France from international container shipping companies such as
CMA CGM and ZIM Lines, while helping shipping ships to reduce emissions, aiming to protect
the environment sustainably. This shift towards cleaner fuels reflects China's commitment to
greener port operations.

Furthermore, China is also researching and developing other clean fuels for shipping,
including biofuels, hydrogen fuels, and nuclear fuels. These fuels have the potential to significantly
reduce emissions from ships in the future. Some Chinese ports, such as Shanghai and Guangzhou,
are actively implementing pilot projects for electric container ships and other electric vessels,
exploring the use of electric propulsion instead of batteries. Consequently, China is gradually
emerging as a major player in the greening of ports and has achieved significant accomplishments
in its green port strategy, particularly in reducing emissions from maritime transportation (People’s
Daily, 2023).

2.2.2. Green port strategies in using renewable energy

With the globalization of the economy, ports have been taking on increasingly diversified
functions, and their impact has been growing immensely. However, the negative externalities
associated with ports have also become more prominent. China has soon realized the importance
and as of late, they have been exploring many solutions to the issues relating to the environment
and resources, one of which being the world's first "zero-carbon terminal”, consequently reducing
investment by 30% and increasing efficiency by 20% overall.

According to a news release, the state-of-the-art zero carbon technologies are the result of 76
patents and 13 world-level breakthroughs, and they have boosted innovation for the upgrading of
container terminals elsewhere. The terminal is powered by wind and solar energy, achieving zero-
carbon emissions for energy consumption and production. The terminal generates electricity
through multiple wind turbines and a power station with the largest single installed capacity of the
national port, and the whole process has zero carbon emissions. The port area has been awarded
the industry's first carbon neutrality certificate (Yang Jiemin, 2021).

Furthermore, China has led the world in showcasing the capability of ports to provide shore
power to ships at berths. Shore power refers to the power supply that connects to the power supply
on the dock and turns off the ship's generator when the ship docks so that the power load on the
ship can be transferred to the shore seamlessly. It can not only effectively reduce ship emissions
by approximately 48-70% during the ship's stay in port but also eliminate the noise and vibration
caused by the operation of the ship's generator. In particular, by harnessing the power of wind and
solar energy, Tianjin Port has generated impressive 28,000-kilowatt hours of clean energy with
wind and solar power that saves 18,000 tons of coal and reduces CO2 emissions by 50,000 tons
annually (Fan Jingmin, 2021).

In the process of switching from fossil fuel to renewable energy, China ports have been
actively utilizing digital transformation as well. With the goal of applying advanced technologies
such as Al, big data, cloud computing, and 5G to improve operational efficiency and ultimately
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reduce fees and costs, in June 2020, Tianjin Port Group Co., Ltd. and Huawei Technologies Co.,
Ltd. together jointly built a port demonstration project and created a green and smart hub with 14
implementation projects across six fields, including ships, goods, container trucks, security
protection, operations, and equipment. Tianjin Port has introduced the innovative "Port Intelligent
Twins" concept and focused on intelligent port scheduling through various scenarios to optimize
port scheduling using Al technologies, existing personnel experience data, etc.

2.2.3. Green port strategies in waste management

As China's economy thrives, waste management takes center stage. Recognizing the
environmental, social, and economic impacts, China prioritizes preventing and minimizing waste
generation during port operations. Green strategies, waste management systems, and recycling
initiatives aim to tackle this challenge. Additionally, they actively reduce energy use through
cleaner vehicles and renewable energy sources. Notably, China established three emission control
zones in key regions, highlighting their proactive approach to managing waste within port
infrastructure. These efforts underscore China's commitment to tackling the waste issue head-on.

The operation of China's waste control zones has yielded significant results. There has been a
substantial reduction in waste, pollution, and greenhouse gas emissions. Recycling initiatives have
promoted resource conservation and economic growth. Moreover, the green port strategy has
improved air and water quality, safeguarded ecosystems, and enhanced environmental quality.
Using a daily panel of China's major e-waste disposal hubs from 2017 to 2019, local air pollution
was found to have decreased by 15%—28%. (Xiaoli Zheng, 2022)

China has also implemented various measures to manage clean vehicles, particularly port
trucks and containers, in an environmentally friendly manner. One approach is the promotion of
electric and hybrid vehicles. By transitioning from traditional diesel trucks to cleaner alternatives,
the reliance on fossil fuels is reduced, leading to a significant decrease in air pollution and
greenhouse gas emissions. This has driven up the production of natural gas vehicles in the past
years. There has been an estimated 200,000 LNG power trucks on Chinese roads in 2018, up from
96,000 in 2016. (Jason Hawkins, 2019) In addition, several ports in China have stepped up their
drive for a cleaner future and have stopped receiving coal transported in diesel trucks.

Furthermore, China has invested in the development of refueling and charging infrastructure
for clean vehicles within port areas. This transition has not only reduced environmental impact but
has also contributed to energy efficiency and the conservation of natural resources. The increased
adoption of electric and hybrid trucks has led to a substantial reduction in emissions, contributing
to improved air quality and reduced pollution-related health risks. As the proportion of renewable
electricity generation continues to increase at such a rate, by 2050, replacing traditional fuel
vehicles with electric vehicles can reduce greenhouse gas emissions by at least 22.32% and fossil
energy consumption by 29.94% in all regions of China (Yan and Sun, 2021).

FTU Working Paper Series, Vol. 1 No. 4 (04/2024) | 9



3. Evaluation of China’s green port strategies and lessons for Vietnam's green port strategies
3.1. Evaluation of China's Green Port Strategies
3.1.1. Positive aspects

China’s green port strategies bring many advantages to the coastal industry of the nation. One
of the most notable achievements is the reduction of air and water pollution. As a hub of the global
supply chain, greenhouse gas emissions from ports account for about 3% of global greenhouse gas
emissions (Rico Salgmann et al., 2023). China plays a particularly important role in this regard, as
it holds 7 of the 10 largest ports in the world. Therefore, the country's efforts to reduce emissions
from its ports play a vital role in global greenhouse gas reduction achievements. Through the
development and use of wind and solar power systems, Tianjin Port, one of China’s largest ports,
alone has saved about 18,000 tons of standard coal and reduced carbon dioxide emissions by
50,000 tons per year, equivalent to planting 140,000 trees (Zhang Ke, 2023). The port also achieved
its goal of zero carbon emissions throughout the process and was awarded the industry's first
carbon neutrality certification (Vice President of the Tianjin Port Safety and Environmental
Protection Bureau, 2023).

Additionally, Chinese ports are gradually improving wastewater treatment systems, increasing
the use of recycled water, and reducing the use of chemicals in port operations, leading to
promising results in controlling water pollution levels. For example, at Huanghua Port, the world's
largest coal import port and the main port for transporting coal from north to south China, dust
removal, water use, and intelligent manufacturing technologies have also been developed and
successfully applied, helping to prevent 98% of electrostatic dust emissions and filter out 90% of
the freshwater that the port consumes, saving over 19 million yuan, equivalent to 2.65 million USD
per year, and making the port's operations greener (Yan and Wang, 2023).

In addition to reducing air and water pollution, China's green port strategies have also achieved
significant success in improving energy efficiency. Through the development of large-scale wind
turbines and photovoltaic power systems, major Chinese ports have accelerated the use of shore
power. From 2018 to 2020, the market size of China's shore power system industry maintained an
average annual compound growth rate of 13.2%, and if it continues to develop at this rapid pace,
China's shore power market is projected to reach a market size of US$366 million by 2030
(Interface News, 2023). Accordingly, in an interview in 2023, the Vice President of the Tianjin
Port Safety and Environmental Protection Bureau stated that the port area has achieved full shore
coverage for all container and bulk berths, 100% of its ships use shore power, and 100% of berthed
ships are connected to shore power. In addition, along with the development of renewable energy
sources and the strengthening of energy management and monitoring at ports, the consumption of
fossil fuels at Chinese ports has been gradually declining since the summer of 2021, bringing about
positive changes to the energy environment (Centre for Research on Energy and Clean Air, 2022).

The achievements of China's green port strategies in reducing air and water pollution and
improving energy efficiency have resulted in significant cost savings and performance
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improvements. For example, Tianjin Port has 60% fewer employees than a traditional container
port of the same size. In recent operations of large container ships with a capacity of 24,000 TEU,
the average efficiency of a berth increased by 20% compared to the same period of the previous
year, and the berthing efficiency broke the global record for this route. These results have made
China's green port strategy a leading model that is being studied and emulated by the international
community.

3.1.2. Negative aspects

Despite the positive results, China's green port strategies still have some limitations that need
to be addressed. First, although China has made efforts to adopt green and clean technologies for
ports, the level of adoption still needs to be improved, especially in small and medium-sized ports.
According to the CAA's "Blue Port Pioneer 2022" report, the shore power coverage rate of typical
inland ports in China reached 100% in 2021, and the average shore power usage rate of inland
ports was 43%. However, the shore power usage rate of three coastal ports in China that have
published data was only 24%, 11%, and 4%, respectively (CAA, 2021).

To explain these disparities, the Water Transport Bureau of the Ministry of Transport analyzed
the reasons for the low shore power usage rate at that time, mainly from three aspects, including
economic difficulties led to the lack of enthusiasm for equipping ships with shore power receiving
equipment, some places had not paid enough attention to shore power work, and relevant
supporting policies are not yet in place, some transportation bureaus and maritime authorities have
not fully coordinated to promote the installation of shore power receiving equipment on ships and
monitoring has not been carried out carefully. To use shore power, ports need to be equipped with
power supply facilities, and ships need to be equipped with power receiving facilities.

On the other hand, the lack of comprehensive environmental protection regulations for port
operations in China is a major limitation of the country's green port strategy. China has a system
of regulations that is not highly harmonized. In other words, environmental protection regulations
for port operations in China are issued by multiple agencies, including the Ministry of Transport,
the Ministry of Natural Resources, and the Ministry of Ecology and Environment (Ke Du et al.,
2019). This leads to a lack of consistency in the regulatory system, which makes it difficult to
implement.

Environmental protection regulations for port operations in China are also not yet fully in line
with reality, especially for emerging port operations. Specifically, the current environmental
protection regulations for port operations in China focus on a few key port activities, do not cover
all other port activities, and are not updated promptly with the development of port operations,
especially for emerging port operations. The regulations also lack specific enforcement measures,
which leads to a low level of enforceability. This result leads to the ineffectiveness of applying
such regulations in reducing the environmental impact of port operations.
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3.2. Lessons for Vietnam's Green Port Strategies
3.2.1. Overview of Green Port Strategies in Vietnam

Vietnam is actively pursuing green port development to reduce pollution, optimize resources,
and minimize its ports' ecological footprint. Following a recently issued plan, the Vietnam
government is currently piloting the green port model at several locations based on established
criteria. By evaluating these pilots, Vietnam aims to revise and strengthen port regulations and
business conditions to align with green port standards by 2025.

Vietnam sets sail on a multi-step plan to transform its ports into eco-friendly havens. The
Green Port Development Project starts by testing the “green port™ model at key locations from
2023, using established criteria to gauge its impact. Lessons learned will refine regulations and
support mechanisms for clean technology adoption. By 2030, Vietnam aims to set national "green
port" standards, initially voluntary, with a long-term vision of mandatory implementation. Six key
criteria, with environmental quality as the top priority, define a "green port™.

In addition, in the initial steps of applying the green port strategy to domestic ports, Vietnam
has also achieved certain achievements. Notably, Tan Cang-Cat Lai Port became the first in the
region to earn APEC's Green Port recognition in 2018 for its investments in clean tech and
operational efficiency. This achievement highlights Vietnam's commitment to sustainable port
development.

Besides, Vietnam's embrace of green port strategies opens doors to a brighter future for its
maritime sector. These eco-friendly havens offer a multitude of advantages, both economic and
environmental. By attracting environmentally conscious shipping lines and cargo owners, green
ports can increase trade volumes and bolster economic growth. Additionally, they promise reduced
energy consumption and operational costs, leading to improved port profitability. Beyond
economic benefits, green ports enhance Vietnam's competitive edge.

However, this journey does not come without its challenges. The high cost of green
technologies and infrastructure upgrades can be a significant barrier, especially for smaller ports
and private investors. Limited access to cutting-edge technologies and expertise further
complicates the implementation process, particularly for smaller players.

3.2.2. Main lessons for Vietnam's green port strategies
a) Adopting green and sustainable technologies

China's success in green ports offers valuable lessons for Vietnam. Prioritizing technology
adoption should be central to Vietnam's strategy. Investments in renewable energy like wind and
solar power can mirror China's approach, reducing emissions and reliance on fossil fuels.
Implementing shore power systems, as China has done, allows docked ships to tap into clean power
sources.
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However, the high cost of investing in green technologies and infrastructure upgrades could
pose a significant challenge for Vietnamese ports, particularly to smaller ports and private
investors. According to Invest Vietnam, to overcome this, Vietnam can tap into indirect funding
like ODA, which has already supported port upgrades. Additionally, attracting FDI is crucial, as
Vietnam prioritizes sustainability in its maritime sector (Le and Nguyen, 2023).

Since innovative financing mechanisms and government support are key in overcoming the
high costs associated with green port investments, public-private partnerships (PPPs) can also be
taken into account, to share investment burdens and risks between public and private sectors.

b) Building a harmonized and consistent regulatory framework

As mentioned, China's regulatory framework for environmental protection in port
operations is fragmented, with regulations issued by multiple agencies such as the Ministry of
Transport, the Ministry of Natural Resources, and the Ministry of Ecology and Environment,
inhibiting consistency in policies, and making it challenging to implement and enforce regulations
effectively. Based on this, Vietnam should work towards harmonizing its regulatory framework
for environmental protection in port operations by consolidating regulations issued by different
agencies. Since effective implementation of green port strategies requires strong coordination
between government agencies, port authorities, and private stakeholders; streamlining regulations
and providing clear incentives are essential to encourage wider adoption of green practices and
ensure consistency in enforcement across different ports.

Another problem regarding China's framework is that the existing environmental protection
regulations for port operations in China focus on a few key activities, and are not updated promptly
to address emerging port operations. Vietnam therefore, must focus on updating its environmental
protection regulations for port operations to cover all activities comprehensively. Regulations
should be regularly reviewed and revised to address emerging port operations and technological
advancements. Only when the government succeeds in filling existing gaps in regulations and
ensuring that all environmental aspects of port operations are adequately addressed; then Vietnam
can apply Green Port Strategies among relevant entities effectively.

c) Developing a comprehensive roadmap and strategic planning

China's success with green ports underscores the critical role of clear policies and strategic
planning. For Vietnam, replicating this success necessitates prioritizing the development of well-
defined and coherent policies that address environmental concerns while simultaneously fostering
economic growth within its maritime sector. A potential guiding framework for Vietnam is the
Sustainable Maritime Spatial Planning (SMSP) approach. This structured framework offers a
three-pronged strategy: 1) reducing environmental impacts, 2) encouraging collaboration among
stakeholders, and 3) guaranteeing both environmental and economic sustainability (loannis &
Theocharis, 2023). By leveraging the principles of SMSP, Vietnam can chart a clear roadmap for
achieving green ports that seamlessly align with national development goals while safeguarding
the marine environment for future generations.
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Figure 1: Phases and Steps of SPDP methodology
Source: loannis Argyriou and Theocharis Tsoutsos, 2023

Firstly, environmental conservation is a fundamental aspect of SMSP that aims to preserve
marine ecosystems and biodiversity. By ensuring responsible resource use, SMSP initiatives seek
to minimize negative impacts on the environment while promoting sustainable infrastructure
development. To achieve this, Vietnam should adopt eco-friendly practices in port construction
and operation, such as utilizing renewable energy sources and implementing effective waste
management systems to reduce pollution.

Secondly, enhancing stakeholder engagement is crucial in SMSP, to ensure that the interests
and concerns of all relevant parties are all taken into account. Consultative processes can help
ensure that regulations are practical, feasible, and effectively address the environmental concerns
of all relevant stakeholders. Therefore, Vietham should involve industry associations and port
operators in the regulatory development process, to foster a sense of ownership and compliance
with environmental standards.

Thirdly, Vietnam's green port journey, like many developing nations, faces the challenge of
balancing environmental with economic goals. While green ports offer long-term environmental
benefits, short-term trade-offs like higher costs might arise. Vietnam can navigate this by adopting
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policies that prioritize both conservation and economic growth, securing benefits for both the
ecosystem and the local economy.

Conclusion

Green ports are formed to promote the implementation of sustainable and environmentally
friendly strategies into ports' activities and operations in all coastal cities. By "greening" a seaport,
its local area, or sometimes even the country, may gain substantial benefits from many aspects.
Although the concept of green ports is no longer new, developing countries still have a long way
to go to catch up with developed countries' outstanding achievements in the field.

The development of China's ports throughout the years has been remarkable. They have been
making efforts to prevent devastating environmental consequences from dramatic economic
boosts. China's seaport system has become one of the most important links in global supply chains
and at the same time, the role model of sustainable development for other countries in the region.

China implemented green port strategies the most prominently in reducing emissions, using
renewable energy and waste management. First, by using LNG, green methane, and other clean
fuels, such as biofuels, hydrogen fuels, and nuclear fuels, China has been able to reduce a
considerable amount of emissions from maritime transports. Meanwhile, by using renewable
energy, China ports have become one of the world's first "zero-carbon terminals”. China realized
that waste management would be performed best by preventing the generation of waste and
avoiding its spread. Although China's green port strategies have reduced air and water pollution as
well as increased energy efficiency significantly, there are still some certain expectations, such as
limitations on green technology and shore power and lack of state regulations.

Vietnam has been planning and implementing a lot of strategies to enhance ports' quality to
reach global levels and consequently has gained many achievements. However, the budget and
investment are still not enough for Vietnam to push further the application of the "green port"
concept. The lessons that can be learned from China are: adopting green and sustainable
technologies, building a harmonized and consistent regulatory framework, and developing a
comprehensive roadmap and strategic planning.

FTU Working Paper Series, Vol. 1 No. 4 (04/2024) | 15



References

APEC Port Services Network (APSN). (2020), “APSN Green Port 2020 Award”, Available
at: https://www.unescap.org/sites/default/d8files/eventdocuments/MediaRelease_ GPAS2020.pdf.

Aura-innovation.co.uk. (2017), “Impact of Green Port Hull boosts growth of the local
economy Impact of Green Port Hull boosts growth of the local economy — Aura Innovation”,
Available at_https://aura-innovation.co.uk/impact-of-green-port-hull-boosts-growth-of-the-local-
economy-impact-of-green-port-hull-boosts-growth-of-the-local-economy/ [Accessed 1 Feb.
2024].

Bahti¢, F. (2023), “Port of Los Angeles to establish green corridor with Yokohama, Tokyo
port”, Offshore Energy, Available at: https://www.offshore-energy.biz/port-of-los-angeles-to-
establish-green-corridor-with-yokohama-tokyo-ports/ [Accessed 28 Jan. 2024].

Berkehan, O. (2023), “An Overview of Green Ports and Sustainable Development Goals”,
Available at: https://as-proceeding.com/index.php/icsar/article/download/331/280/574.

BoCongThuong. (2021), “Tiéu chi ‘cang xanh’ bat budc ap dung tir nam 20307, Available at:
https://moit.gov.vn/phat-trien-ben-vung/tieu-chi-cang-xanh-bat-buoc-ap-dung-tu-nam-2030.html
[Accessed 28 Jan. 2024].

Centre for Research on Energy and Clean Air. (2022), “China Climate Transition Outlook
20227, Available at: https://energyandcleanair.org/wp/wp-content/uploads/2023/11/Chinas-
Climate-Transition_Outlook-2022_CN.pdf [Accessed 27 Jan. 2024].

Darbra, R.M., Ronza, A., Stojanovic, T.A., Wooldridge, C. & Casal, J. (2005), “A procedure
for identifying significant environmental aspects in seaports”, Marine Pollution Bulletin, VVol. 50
No. 8, pp. 866-874.

Davarzani, H., Fahimnia, B., Bell, M. & Sarkis, J. (2016), “Greening ports and maritime
logistics: A review”, Transportation Research Part D: Transport and Environment, Vol. 48, pp.
473-487.

Franceschini,2019& Pescatori, V. (2017) “Becoming a ‘green port’ in Africa | Proparco -
Groupe Agence Francaise de Développement”, www.proparco.fr, Available at:
https://www.proparco.fr/en/article/becoming-green-port-africa [Accessed 28 Jan. 2024].

»
A

InvestVietnam (n.d.), “Tinh hinh dau tu xay dung va phat trién hé thong cang bién”, Available
at: https://investvietnam.gov.vn/vi/-80.nd/tinh-hinh-dau-tu-xay-dung-va-phat-trien-he-thong-
cang-bien.html [Accessed 30 Jan. 2024].

Interface News. (2023), “The shipping industry’s carbon reduction is spawning new markets,
and the State Grid Corporation of China is deploying ‘oil-to-electricity’ at ports”, Available at:
http://www.zgsyb.com/news.htm|?aid=664849 [Accessed 26 Jan. 2024].

FTU Working Paper Series, Vol. 1 No. 4 (04/2024) | 16


https://www.unescap.org/sites/default/d8files/event-documents/MediaRelease_GPAS2020.pdf
%20
https://aura-innovation.co.uk/impact-of-green-port-hull-boosts-growth-of-the-local-economy-impact-of-green-port-hull-boosts-growth-of-the-local-economy/
https://aura-innovation.co.uk/impact-of-green-port-hull-boosts-growth-of-the-local-economy-impact-of-green-port-hull-boosts-growth-of-the-local-economy/
https://www.offshore-energy.biz/port-of-los-angeles-to-establish-green-corridor-with-yokohama-tokyo-ports/
https://www.offshore-energy.biz/port-of-los-angeles-to-establish-green-corridor-with-yokohama-tokyo-ports/
https://www.offshore-energy.biz/port-of-los-angeles-to-establish-green-corridor-with-yokohama-tokyo-ports/
https://as-proceeding.com/index.php/icsar/article/download/331/280/574
https://as-proceeding.com/index.php/icsar/article/download/331/280/574
https://moit.gov.vn/phat-trien-ben-vung/tieu-chi-cang-xanh-bat-buoc-ap-dung-tu-nam-2030.html
https://moit.gov.vn/phat-trien-ben-vung/tieu-chi-cang-xanh-bat-buoc-ap-dung-tu-nam-2030.html
https://moit.gov.vn/phat-trien-ben-vung/tieu-chi-cang-xanh-bat-buoc-ap-dung-tu-nam-2030.html
https://energyandcleanair.org/wp/wp-content/uploads/2023/11/Chinas-Climate-Transition_Outlook-2022_CN.pdf
https://energyandcleanair.org/wp/wp-content/uploads/2023/11/Chinas-Climate-Transition_Outlook-2022_CN.pdf
https://energyandcleanair.org/wp/wp-content/uploads/2023/11/Chinas-Climate-Transition_Outlook-2022_CN.pdf
https://www.proparco.fr/en/article/becoming-green-port-africa
https://www.proparco.fr/en/article/becoming-green-port-africa
https://www.proparco.fr/en/article/becoming-green-port-africa
https://investvietnam.gov.vn/vi/-80.nd/tinh-hinh-dau-tu-xay-dung-va-phat-trien-he-thong-cang-bien.html
https://investvietnam.gov.vn/vi/-80.nd/tinh-hinh-dau-tu-xay-dung-va-phat-trien-he-thong-cang-bien.html
https://investvietnam.gov.vn/vi/-80.nd/tinh-hinh-dau-tu-xay-dung-va-phat-trien-he-thong-cang-bien.html
http://www.zgsyb.com/news.html?aid=664849
http://www.zgsyb.com/news.html?aid=664849
http://www.zgsyb.com/news.html?aid=664849

loannis, A. & Theocharis, T. (2023), “Sustainable Solutions for Small/Medium Ports a Guide
to Efficient and Effective Planning”, Journal of Marine Science and Engineering, Vol. 11 No. 9,
pp.1763-1763.

Ke, Du. et al (2019), “Chapter 11 - Green Port Strategies in China”, ScienceDirect, Available
at: http://dx.doi.org/10.1016/B978-0-12-814054-3.00011-6 [Accessed 27 Jan. 2024].

Le, S. T. & Nguyen, T. H. (2023), “The Development of Green Ports in Emerging Nations: A
Case Study of Vietnam”, Sustainability, VVol. 15 No. 18, pp.13502.

Li, Lu. (2023), “Set sail on a new journey—A review of the Yangtze River Shipping
Administration of Transport’s promotion of high-quality development of Yangtze River shipping”,
Zgsyb.com, Available at: http://www.zgsyb.com/news.html?aid=665331 [Accessed 21 Jan. 2024].

NAVDEEP Gill. (2023), “Green Ports: A Sustainable Solution for the Maritime Industry”,
www.linkedin.com.  Available at: https://www.linkedin.com/pulse/green-ports-sustainable-
solution-maritime-industry-navdeep-gill-9xpoc/ [Accessed 28 Jan. 2024].

Pavlic, B., Cepak, F., Sucic, B., Peckaj, M. & Kandus, B. (2014). “Sustainable port
infrastructure, practical implementation of the green port concept”, Thermal Science, Vol. 18 No.
3, pp.935-948.

People's Daily. (2023), “Green ships enter the rapid development channel”, www.news.cn,
Available at: http://www.news.cn/fortune/2023-11/23/c_1129988954.htm [Accessed 26 Jan.
2024].

Port Authority of New South Wales (2017), “Green Port Guidelines Sustainable strategies for
por t developments and operations GREEN PORT GUIDELINES Sustainable strategies for port
developments and operations ii PORT AUTHORITY OF NEW SOUTH WALES”, Available at:
https://www.portauthoritynsw.com.au/media/2363/green-port-guidelines.pdf [Accessed 23 May
2023].

Portoflosangeles.org. (2020). “Site Restoration and Hazmat Services | Environment | Port of
Los Angeles”, Available at: https://www.portoflosangeles.org/environment/site-restoration-and-
hazmat-services.

Rico, S., Isabelle, R. & Dominik, E. (2023), “Pricing emissions from shipping: Where should
the money go? ”,blogs.worldbank.org, Available at: https://blogs.worldbank.org/transport/pricing-
emissions-shipping-where-should-money-go [Accessed 25 Jan. 2024].

Statistics Can Display More up-to-Date Data (2023), “Topic: Shipping ports in China”,
Statista, Available at: https://www.statista.com/topics/9943/shipping-ports-in-china/ [Accessed
27 Jan. 2024].

University of Hull (2020). “Green Port Impact Assessment Report”, Available at:
https://gia.hull.ac.uk/Home/Publication?filename=GREEN%20PORT%20IMPACT%20ASSESS
MENT%20Summary%20Report.pdf [Accessed 28 Jan. 2024].

FTU Working Paper Series, Vol. 1 No. 4 (04/2024) | 17


http://dx.doi.org/10.1016/B978-0-12-814054-3.00011-6
http://dx.doi.org/10.1016/B978-0-12-814054-3.00011-6
https://www.linkedin.com/pulse/green-ports-sustainable-solution-maritime-industry-navdeep-gill-9xpoc/
https://www.linkedin.com/pulse/green-ports-sustainable-solution-maritime-industry-navdeep-gill-9xpoc/
https://www.linkedin.com/pulse/green-ports-sustainable-solution-maritime-industry-navdeep-gill-9xpoc/
https://www.portoflosangeles.org/environment/site-restoration-and-hazmat-services
https://www.portoflosangeles.org/environment/site-restoration-and-hazmat-services
https://www.portoflosangeles.org/environment/site-restoration-and-hazmat-services
https://blogs.worldbank.org/transport/pricing-emissions-shipping-where-should-money-go
https://blogs.worldbank.org/transport/pricing-emissions-shipping-where-should-money-go
https://blogs.worldbank.org/transport/pricing-emissions-shipping-where-should-money-go
https://gia.hull.ac.uk/Home/Publication?filename=GREEN%20PORT%20IMPACT%20ASSESSMENT%20Summary%20Report.pdf
https://gia.hull.ac.uk/Home/Publication?filename=GREEN%20PORT%20IMPACT%20ASSESSMENT%20Summary%20Report.pdf
https://gia.hull.ac.uk/Home/Publication?filename=GREEN%20PORT%20IMPACT%20ASSESSMENT%20Summary%20Report.pdf
https://gia.hull.ac.uk/Home/Publication?filename=GREEN%20PORT%20IMPACT%20ASSESSMENT%20Summary%20Report.pdf

VAN DER LUGT, L. (2021). “Magpie: Port of Rotterdam Led Collaboration Working
Towards a Zero-Emission Port — PORTUS”, portusonline.org, Available at:
https://portusonline.org/magpie-port-of-rotterdam-led-collaboration-working-towards-a-zero-
emission-port/ [Accessed 8 Mar. 2024].

Vellinga, T. (2011), Green Ports, Fiction, Condition or Foregone conclusion?

Vu, H. (2022), “Xanh hoa cang bién: Xu thé phat trién bén virng”, TapChiMoiTruong,
Available at: https://tapchimoitruong.vn/giai-phap-cong-nghe-xanh-22/xanh-hoa-cang-bien-xu-
the-phat-trien-ben-vung-27266 [Accessed 28 Jan. 2024].

Wang, X., Yuen, K.F., Wong, Y.D. & Li, K.X. (2020), “How can the maritime industry meet
Sustainable Development Goals? An analysis of sustainability reports from the social
entrepreneurship perspective”, Transportation Research Part D: Transport and Environment, VVol.
78, pp.102173.

World Bank. (2016), “The Cost of Air Pollution Strengthening the Economic Case for Action”
Available at: https://documentsl.worldbank.org/curated/en/781521473177013155/pdf/108141-
REVISED-Cost-of-PollutionWebCORRECTEDfile.pdf [Accessed 25 Jan. 2024].

www.nepad.org. (2023), “A green port to promote intra-African trade and Climate Resilience
| AUDA-NEPAD”, Available at: https://www.nepad.org/news/green-port-promote-intra-african-
trade-and-climate-resilience [Accessed 1 Feb. 2024].

Yan & Wang. (2023), “China strives to build world-class green, smart ports”, The Korea Post,
Available at: https://www.koreapost.com/news/articleView.html?idxno=32759 [Accessed 26 Jan.
2024].

Zhang, Ke. (2023), “Explore the world’s first ‘zero-carbon terminal’, reduce investment by
30%, and increase efficiency by 20%”, m.yicai.com, Available at:
https://m.yicai.com/news/101771855.html [Accessed 26 Jan. 2024].

FTU Working Paper Series, Vol. 1 No. 4 (04/2024) | 18


https://tapchimoitruong.vn/giai-phap-cong-nghe-xanh-22/xanh-hoa-cang-bien-xu-the-phat-trien-ben-vung-27266
https://tapchimoitruong.vn/giai-phap-cong-nghe-xanh-22/xanh-hoa-cang-bien-xu-the-phat-trien-ben-vung-27266
https://tapchimoitruong.vn/giai-phap-cong-nghe-xanh-22/xanh-hoa-cang-bien-xu-the-phat-trien-ben-vung-27266
https://www.nepad.org/news/green-port-promote-intra-african-trade-and-climate-resilience
https://www.nepad.org/news/green-port-promote-intra-african-trade-and-climate-resilience
https://www.nepad.org/news/green-port-promote-intra-african-trade-and-climate-resilience
https://www.koreapost.com/news/articleView.html?idxno=32759
https://www.koreapost.com/news/articleView.html?idxno=32759
https://m.yicai.com/news/101771855.html
https://m.yicai.com/news/101771855.html
https://m.yicai.com/news/101771855.html

