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Abstract 

Rising sea levels are an increasingly dangerous threat and are receiving attention from countries in their 
journey to find appropriate adaptation methods. Although we still have time before the situation gets 
worse, establishing an adaptation approach remains a concern for many countries. Rising sea levels 
threaten many areas, but in this study, their impacts on port operations will be considered more carefully. 
The specific effects of this problem on port operations will be carefully introduced, and slightly expanded to 
provide a suitable vision for the topic. After enough necessary data and information are collected, an 
adaptation framework and adaptation actions will be planned to suit the Mekong Delta region, in Vietnam. 
 
The author chose a qualitative research method to conduct this study. All second data in the study were 
screened and determined using a systematic evaluation method. Coordinate with the Benchmarking 
method to make the sea level rise situation of both the Netherlands and Vietnam clearer in some aspects. 
Next, the author chose a semi-structured interview method to better understand the real problem in the 
Mekong Delta region, ready for establishing adaptation ideas. The initiatives in the adaptation chapter are 
based on theoretical analysis and analysis of actual data from experts invited to be interviewed. 
 
The output of the study has established an adaptation framework suitable for the Mekong Delta region in 
the context of sea level rise. At the same time, establish adaptive actions that can be considered in the 
future when short-term projects officially start. This study has a lot of valuable information that can be 
highly referenced for future research. The balance between theory and practice has been planned to 
ensure maximum validity in this article. 
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Sea Level Rise, Climate Change, Seaports, Seaport Operations, Benchmarking, Systematic Literature Review, 
Mekong Delta, Adaptation, Vietnam, Netherlands 
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1 Introduction 

1.1 Background  

Climate change is a significant issue that requires global cooperation to implement policies aimed 

at reducing its impact. Human activity is the primary source of climate change, leading to significant 

negative consequences for both people and the environment, pushing the natural world's ability to 

adapt beyond its limits (IPCC, 2022). Climate change has had significant global impacts in recent 

years, including substantial losses in several regions, such as Vietnam. Vietnam is in the top 5 most 

susceptible nations worldwide to the impacts of climate change according to USAID (2023). Most of 

the population and their property are often threatened by natural catastrophes including storms, 

floods, and landslides. Vietnam is also at risk of experiencing substantial economic and social con-

sequences in several locations and industries as a result of climate change. 

The phenomenon of sea level rise has garnered significant scientific interest as a consequence of 

climate change, and an abundance of concrete scientific evidence has emerged to underscore the 

escalating gravity of the situation. The escalating acceleration of sea level rise can be attributed to 

the unprecedented increase in global temperature. Over the past few years, temperature indices 

have consistently established historic and unprecedented records. In addition to sea level rise, this 

results in numerous other repercussions, including the thermal expansion of the ocean and the 

thawing of ice sheets in Greenland and Western Antarctica at an unprecedented rate. A list of phe-

nomena that require immediate resolution. In the future, sea levels are anticipated to increase sub-

stantially, wreaking havoc on coastal communities. More than 300.000 residents will be at risk of 

chronic inundation by 2045, according to projections (Union of Concerned Scientists, 2018). 

Furthermore, port infrastructure and terminals may be among the first to be negatively impacted 

by climate change byproducts. Temporary or even permanent port closures may result from the 

dangers posed by these phenomena. In the meantime, seaports are vital to the expansion of inter-

national commerce, as the majority of annual products transported between hemispheres are trans-

ported via water. When a seaport sustains damage due to an assault from extreme phenomena, it 

gives rise to a dual set of risks and has the potential to disrupt the entire industry, resulting in sub-

stantial economic repercussions. And, it poses a threat to the human activities of coastal inhabitants 

and has adverse effects on the economy and society (e.g., health and demographic concerns). 
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1.2 Overview of the Mekong Delta Region 

The Mekong River in Vietnam is confined to a small region known as the Mekong Delta. 

Nevertheless, this region is home to over 18 million individuals, constituting 19% of the nation's 

overall population and contributing 12% to Vietnam's Gross Domestic Product in 2020. The Mekong 

Delta region comprises 13 provinces, with a natural area of about 39,734 km2, which is comparable 

to 12.2% of the country's total area (Tạp chí Cộng Sản, 2023). The Mekong Delta is a prominent hub 

for cultivating rice, fruit, and seafood, establishing it as the primary location for these agricultural 

industries in Vietnam. Furthermore, it is acknowledged as one of the seven primary economic areas 

of the nation. The Mekong Delta is crucial in guaranteeing food security for the entire nation. 

Owns 70% of Vietnam's mangrove forests and 90% of seagrass meadows. The Mekong River 

provides sediment and nutrients that nourish habitat conditions in this region. These circumstances 

have helped create the richest fishery resource in Vietnam and serve as an important defense for 

coastal towns against storm surges. Climate change also has other consequences in this region, 

including prolonged drought, rising environmental temperatures, rising sea levels, land subsidence, 

and slow mangrove degradation. The consequences of these impacts are the loss of economic 

prospects for people living in the Mekong Delta, causing disruption to daily activities, including 

activities in production and export. 

Annually, the region incurs significant harm as a result of the repercussions of climate change. 

People's crops are threatened and their lives are poor, so the ports here cannot operate actively. 

Moreover, the bridge system and sea defense system in this region are very tangled, resulting in 

challenges for ships attempting to dock. One of the reasons why developing the ports here is 

challenging is due to the immovable defensive system, which prevents cargo ships from accessing 

the harbor. 

Understanding the problems that climate change can cause, the Vietnamese government has made 

efforts to implement many plans and cooperate with many countries and organizations to support 

the Mekong Delta region to prevent and adapt to climate change. Many experts from European and 

American countries have come and built many things to help people. Long-term projects are quite 

rare but short-term projects have appeared. It is difficult to muster financial resources to establish 

a perfect water defense system for the region, so experts from many places have tried many 
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different ways from gray to green to find a solution. Typically, water-absorbent bamboo was used 

to build a fence to protect the land, but it collapsed within a year of being built. That is, experiments 

have been conducted throughout the provinces of the region to find answers, but they have shown 

to be imperfect and insufficient in stimulating economic growth and disrupting the movement of 

products. 

 

Figure 1. Protect the land with bamboo fences along the shore and across the shore. 

Source: Albers et al, (2013) 

Although Vietnam has an adaptation policy, first published in 2012 and most recently updated in 

2020 - National Adaptation Plan (UNDP, 2023). The problem lies in the specific segment, specific 

policies for the Mekong Delta region are still vague, and policies in terms of supporting seaport 

activities are also not specific. There needs to be a specific division to support localities and 

departments in each sector from public to private to implement and apply. Vietnam demonstrates 

a receptive attitude towards addressing climate change, and this is also true for the Mekong Delta. 

However, there is a need for greater precision and clarity in the current situation. The objective is 

to attract additional investment and support from international organizations to enhance the 

region's stability and enhance the well-being of its inhabitants. 
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Figure 2. Key strategies in Vietnam's adaptation policy 

Source: Nguyen et al, 2023 

1.3 Research Objectives and Questions 

The objective of this research is to conduct a comprehensive analysis of the underlying factors and 

consequences of climate change, with a special focus on the occurrence of sea level rise in the 

Mekong Delta region. The magnitude of the risk posed by this occurrence is substantial, as it impacts 

the whole living environment of individuals, the economic activity of the region, the entire country, 

and disrupts the flow of products at ports in the affected area. An extensive examination will be 

carried out on the literature pertaining to the current state of sea level rise and its effects on 

seaports in the region. Next, conduct an assessment and comparison process with other nations to 

acquire relevant results and draw lessons from prior successful initiatives. Outline key concepts for 

developing an adaptation framework that is appropriate for addressing the present circumstances 

of sea level rise in the Mekong Delta. 
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This subject of research holds significant importance due to its fixed effects on the local population's 

living environment, the economic situation of the affected region, and even the entire nation's 

populace. Since the dangers associated with this phenomenon have almost certainly materialized 

and are escalating daily, this research should be conducted. It is crucial to analyze extant plans, as 

only a limited number of locations have developed specific strategies to adapt to sea level rise. 

Develop adaptation strategies that possess a significant probability of tangible implementation by 

integrating up-to-date information with spatial specificity. This research contributes to our 

understanding of a domain that has substantial practical implications for a crisis characterized by 

considerable hazards. 

To serve this research, two main research questions were established by the author: 

• What are the most significant dangers that climate change may pose to Vietnamese port 

operations today and in the future?  

• In pursuit of enhancing self-defense capabilities, how can a framework be constructed to 

facilitate adaptation to sea level rise for the benefit of Mekong Delta seaports?  

1.4 Research methods 

The specific research methods used to answer the research questions are presented in the Table 1. 

According to the information in the table provided below, this study is based on a combination of 

research methods benchmarking, and qualitative methods. Each method is presented in detail in 

this section. 

Table 1. Methods employed in the research 

 

 

 

  

Questions Research methods 

1 Systematic literature review 

2 Benchmarking, qualitative research, semi-structured interviews 
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Systematic literature review 

This academic approach aims to aid the researcher in locating and assessing all the relevant litera-

ture pertaining to the study's issue, enabling the formulation of conclusions that address the re-

search problems at hand. Systematic literature reviews provide a methodical and precise evaluation 

of reliable and authoritative material to address a well-defined subject (Dewey, A. & Drahota, A. 

2016). This search was thorough and transparent, including several reliable databases and literature 

sources that have been utilized by other researchers in their studies. 

Qualitative research method  

Qualitative research methods are of great importance to research because literature reviews and 

interviews contribute to answering the main questions the research is trying to address. First, a 

systematic literature search is essential to begin answering the research questions in depth. This is 

because such a systematic review helps avoid duplication of research and can allow authors to ex-

tract the necessary information in the least possible time. 

Secondly, semi-structured interviews were selected as the method of gathering data from partici-

pants who possessed the ability to converse orally. To effectively construct questions and guide the 

conversation, the author must conduct prior research on the respondents and their expertise. This 

will allow for the convenient alignment of questions with the respondents' areas of knowledge, 

while also maintaining control over the path of the interview as needed (Bryman, 2008). 

Benchmarking  

The objective of this study is to provide a standard that can assess the efficacy of adaptation 

measures in response to sea level rise. This strategy serves as both a complement to the research 

question and a means of contrasting the disparities between the Netherlands and the Mekong 

Delta. After that, it is feasible to construct a flexible framework that is appropriate for the specific 

situation in which this issue aims to be investigated. Benchmarks primarily concentrate on a period 

beyond 20 years (2000 - 2023), often starting from 2010, to gain a deeper comprehension of long-

term patterns and advancements in innovation. This standard specifically addresses the operational 
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efficiency factors and dangers that ports encounter. Assists the author in constructing a well-suited 

framework for adaptation, mitigating hazards, and suggesting acceptable measures for innovation 

endeavors. 

2 Literature Review 

2.1 Climate Change and SLR impacts on Sea Ports 

By 2100, rising temperatures are projected to cause a sea level rise of 110 cm, which is 12 cm greater 

than their 2014 forecast (IPCC 2019). Concurrently, they have cautioned that in the year 2050, ex-

treme weather phenomena, which have been infrequent in past times, are likely to manifest more 

frequently and in a greater number of regions worldwide.  

There has been an abundance of scientific evidence regarding the concealed dangers of extreme 

weather and sea level rise as a result of climate change's effects for many years. These alerts are 

widely disseminated within the scientific community and have the potential to affect a substantial 

portion of the global population. Constant warnings throughout the years and the evident changes 

in the natural world in recent years have instilled fear in governments and individuals worldwide. 

Sea level rise is predominantly a consequence of global warming. However, the issue receives little 

attention if it only increases by a few centimeters per century (Pham, 2012). Notwithstanding the 

transient reduction in emissions attributed to the COVID-19 pandemic, the most recent emissions 

gap report from the United Nations Environment Programme (UNEP) suggests that global temper-

ature escalations surpassing 3°C remain imminent in the twenty-first century (UNCTAD, 2021). 

This matter is particularly significant and necessitates a prompt solution due to the pivotal role that 

ports play in global commerce. The transportation of over 80% of the world's products relies on 

marine routes, making ports crucial infrastructure for the global supply chain and a potential catalyst 

for future growth. Many regions worldwide have experienced economic losses as a result of 

infrastructure damage and interruptions in global supply systems caused by tropical storms, 

increasing sea levels, or floods. Without prompt adaptation and preventative efforts, it is projected 

that the entire value of assets impacted by coastal flooding might rise by 12 - 20% of world GDP by 

2100, according to UNCTAD (2021). In developing nations, port infrastructure is meticulously 

planned, but they often fail to account for the potential consequences of rising sea levels when 
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projecting the lifespan of the port. Also in Vietnam, there are several ports of moderate to small 

sizes that have been constructed with little vertical distance between the water level and the port 

structure, as compared to the typical sea level (Pham, 2012). 

Seaports are, in essence, constructed to withstand and recover from the diverse array of pressures 

that transpire during their operational lifespan. Even so, they are susceptible to damage from ex-

treme weather phenomena. An escalating number of ports are anticipated to be threatened by ex-

treme weather events as a result of the observable progression of climate change. It is anticipated 

that the frequency and intensity of severe storms, rising sea levels, and other extreme weather phe-

nomena will escalate (Vousdoukas et al. 2017). This could potentially hasten the decline of port 

infrastructure and result in substantial repercussions for supply chains, logistics, and port admin-

istration. Furthermore, the port infrastructure will be adversely affected by severe weather, result-

ing in substantial material losses and further adverse effects on port operations. phrase or para-

graph. A significant loss of funds and a postponement of the transportation of products will ensue 

as soon as port operations are disrupted. 

Global supply chains will also be disrupted as a result of economic losses caused by direct damage 

to port infrastructure and disruptions in the flow of products between ports. Significant financial 

losses may ensue as a consequence of delayed or canceled production and orders, in addition to 

revenue and market share depletion. Coastal inundation is projected to cause property losses and 

expenses amounting to 12–20% of the global GDP by 2100 if nations do not initiate preventative 

measures immediately. Simultaneously, it is projected that ports sustain $7.6 billion in annual harm 

due to climate-related hazards (University of Oxford, 2023). 

2.2 Sea level rise scenarios of Vietnam 

Vietnam is exceptionally susceptible to a variety of natural disasters caused by extreme weather 

phenomena that evolve over time, as a result of its geographical location. The Sea of Japan, which 

the majority of the nation's 1.800-mile coastline confronts, is the annual epicenter of numerous 

tropical cyclones. The northern mountainous regions are susceptible to landslides and sudden 

flooding, whereas the southern Mekong Delta, which is flat, is the most flood-prone area on earth. 

Elevated sea levels are a concern (Tatarski, 2018). In the absence of prompt implementation of ad-
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aptation strategies and resolute governmental intervention, an approximate twelve million indi-

viduals will be exposed to irreversible inundation. A further 2.4% of Vietnam's gross domestic 

product is vulnerable to the effects of frequent inundation. The coastal protection efforts of the 

central and provincial administrations of Vietnam are predominantly focused on concrete infra-

structure, with some instances also incorporating mangrove restoration techniques. The determi-

nation of the most suitable measures for the preservation of the Mekong Delta remains a subject 

of ongoing discourse (World Bank, 2021). 

In 2009, Vietnam's Ministry of Natural Resources and Environment developed a scenario to assess 

the impact of climate change and sea level rise in Vietnam for the first time. Vietnam is currently 

experiencing a substantial regional climate transition. "Compared to the average temperature rec-

orded from 1980 to 1999, Vietnam is predicted to have an average temperature increase of 2.3°C 

by the end of the 21st century" (Ministry of Natural Resources and Environment of Vietnam, 2009, 

p.13). 

A significant portion of the increase in sea level is attributed to thermal expansion and the melting 

of glaciers and ice caps. Vietnam's sea level increase aligns with the global trend of rising sea lev-

els. The Ministry of Natural Resources and Environment of Vietnam's latest climate change sce-

nario, Vietnam Climate Change Scenario 2020, predicts an increase in sea levels leading to a signif-

icant danger of floods. The average sea level along the whole coast might rise by 73cm by the end 

of this century. With a 100cm increase in sea level, the danger of flooding will surpass a perma-

nent threshold in the following areas: Mekong Delta (47.3%), Red River Delta (13.2%), Quang Ninh 

province (1.9%), Central coastal provinces (1.5%), Ho Chi Minh City (17.2%), and Ba Ria - Vung Tau 

province (4.8%). 

By 2050, Vietnam is expected to see a coastline sea level increase that exceeds the world average. 

The sea level of the East Sea is projected to rise between 24 and 28cm by 2050, and is anticipated 

to further climb between 56 and 77cm by 2100. The average sea level increase in the southern 

coastal provinces would be larger than in the northern regions, according to the Vietnam Ministry 

of Natural Resources and Environment (2020). In recent years, several studies have cautioned that 

the Mekong Delta, located in the southern area and inhabited by over 20 million people, is slowly 

subsiding and is in risk of disappearing. perished during the next century. 
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Figure 3. Damage due to SLR is calculated as a percentage of damage for all provinces in Vietnam 

Source: Ministry of Planning and Investment (2012) and IRF (2009) 

2.3 Topography of the Mekong Delta and Vulnerability due to the impact of SLR 

The Mekong River, one of the largest rivers in the world, is a gift that nature has bestowed upon 

Vietnam. The Mekong River flows through many countries, including Vietnam. When the river 

enters Vietnam, it is referred to as Cuu Long, since it discharges into the sea through 9 outlets in 

the Mekong Delta area. The Mekong Delta is characterized by its many rivers and canals, making it 

the most prominent geographical feature of the region. There are 101 inland waterway routes 

through rivers and canals with a total length of 3,186.3 km. Hence, the government must construct 

a multitude of bridges to provide seamless interprovincial connectivity and establish efficient road 

transportation networks. Simultaneously, the excessive ownership of bridges has resulted in 
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several challenges for canal traffic in the region. This issue will be further examined in the next 

section. 

 

Figure 4. Vietnam’s ‘nine-tailed dragon’ 

Source: European Space Agency (2007) 

Regarding the problem of rising sea levels, the Asia-Pacific region has attracted global attention, 

including Vietnam and the Mekong Delta region. Important scientific research has proven that the 

Mekong Delta will be the region most severely affected by rising sea levels. With an average altitude 

of 0.7 - 1.2 meters above sea level and flat terrain, the Mekong Delta is a place that easily suffers 

natural disasters when sea levels tend to lower. Other formulations related to the most important 

activities of this issue that also frequently affect the region include high arc tidal inundation, salinity 

intrusion, and erosion (Anthony et al., 2015). Furthermore, the Ministry of Natural Resources and 

Environment (2016) predicts that by 2100, sea level in this area may increase by 1 meter, 

submerging 40% of the Mekong Delta area. 
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Elevating sea levels can provide a potential hazard of overtopping and rupturing coastal barriers, 

even in the absence of significant storms. Furthermore, alterations in coastal current patterns will 

also contribute to the erosion of banks, in addition to the increase in sea levels. Rising sea levels 

reduce the drainage capacity of dyke and embankment systems, leading to higher river levels and 

increased upstream flows. Exacerbating the severity of port flooding, thereby significantly 

endangering the integrity of dikes and embankments. The combination of large waves and rising sea 

levels has adverse impacts on many aspects of the southern region of Vietnam, especially the 

Mekong Delta region. This includes damage to ports, protective structures, infrastructure, 

equipment, cargo, waterway traffic, port operations, maintenance, services, and overall capacity of 

waterways and ports. 

At the same time, storm surge requires special consideration. Recorded data shows that storm surge 

height is likely to increase from 2m to 4m and spread inland through the river. Therefore, the use of 

ships will lead to a reduction in freeboard as well as a reduction in the capacity of ports and 

waterways. In addition, the design configuration of the majority of seaports, warehouses, port 

access roads, and breakwaters in Vietnam does not take into account the adverse impacts of rising 

sea levels, leading to significant damage. In the event of a 1m sea level rise and a storm surge, most 

seaports in the Mekong Delta are likely to be flooded. 

2.4 Rising Sea Levels impact Seaports in the Mekong Delta Region 

The Mekong Delta is not only one of the largest deltas globally but also one of Vietnam's seven 

significant economic areas. This location offers abundant prospects for both agriculture and aqua-

culture. This area accounts for 56% of rice production, equivalent to 24.5 million tons. It also con-

tributes to 98% of seafood production, amounting to 1.41 million tons, and 60% of the country's 

fruit production, totaling 4.3 million tons. In addition, it is also responsible for providing 95% of 

Vietnam's rice export output and 60% of Vietnam's seafood export output. This region is deemed to 

possess significant prospects for growth. Nevertheless, it is encountering several difficulties arising 

from the detrimental impacts of climate change (Bộ Nông Nghiệp và Phát Triển Nông Thôn, 2023). 

Climate change has a direct influence on the port and its infrastructure, in addition to its susceptible 

location. Port activities may be constrained if there is flooding due to sea level rise. Port operations, 

including the handling of cargo, ship schedules, and warehousing systems, will be instantly disrupted 
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in the event of a natural assault. Furthermore, these facilities may sustain damage, rendering it in-

feasible to resume port operations after the sea level subsides. While sea level rise benefits the 

passage of large ships away from the shore, it poses a challenge for ships to enter ports. The inade-

quate elevation of ports and port infrastructure poses a concern as sea levels rise since it increases 

the risk of coastal flooding due to bow waves. This, in turn, endangers the essential departments 

operating at the port. 

Moreover, the increasing sea levels in the region have a detrimental effect on the transportation of 

cargo ships and hinder their ability to dock according to the planned timetable. According to the 

given information, the Mekong Delta region contains several dykes to protect against seawater 

intrusion, and it is also characterized by the presence of several expansive bridges that connect 

different provinces. The increasing sea level will provide significant challenges to transportation, 

since it may result in ships being unable to dock according to their planned timetable due to the 

need to wait for the tide to subside. In addition, it is not practical to permit ships carrying substantial 

amounts of containers to reach the provinces due to the insufficient height of the bridges at the 

time of their construction. Consequently, it would be necessary to invest time in raising the bridges 

to create sufficient clearance for the entry and exit of ships. 

2.5 Potentials and Challenges of Waterway Infrastructure in the Mekong Delta 

The Mekong River route is capable of serving both inland and cross-border waterway transport. 

And Vietnam is in the downstream area of this large river, the advantage of downstream countries 

being that they can navigate both inland waterway and sea transport. The economic benefits that 

this river brings to the countries it flows through are very potential, but with the current high 

frequency, the environmental and safety risks are equally great. 

In the Mekong Delta region, the downstream location through which the Mekong River flows is 

capable of receiving a larger number of ships than areas in other countries through which this river 

also flows. It is capable of handling 78% of annual cargo volume and 89% of passenger traffic on 

the Mekong. In contrast, the upstream section of the river between China and Cambodia is only 

navigable by smaller vessels carrying less than 250 tons. The middle section from Thailand to 

Cambodia via Laos can accommodate large ships that can carry more than 300 tons. 
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The Mekong Delta region is favored with more than 30,000 km of rivers and canals, but the port 

infrastructure here often operates below capacity. The lack of connection between the inland 

waterway, port and road networks has limited the capacity and capacity it can deliver. The 

Mekong Delta has 7 seaports, 31 ports and 57 inland waterway ports. Despite this, about 80% of 

goods are still transported by road to seaports in the region (Dezan Shira and Associates, 2018). 

Recent estimates show that Vietnam has the largest market share with 5.1 billion USD, followed 

by Cambodia (1.1 billion USD), Laos (0.4 billion USD) and Thailand (0.2 billion USD) (MRC, 2017). 

Vietnam's waterways account for a very high share of national freight transport (nearly 19% on a 

ton-km basis) compared to other leading IWT regions (China, the United States and the European 

Union each account for 5-8%). 

The logistics industry's capacity in this particular regional market remains significantly constrained. 

As a result of the absence of warehouses and yards in major agricultural production regions and 

the construction of border crossings with Cambodia and the Gulf of Thailand, the logistics 

expenses associated with Vietnamese agricultural products escalate. is extraordinarily elevated. 

Logistics expenses in Vietnam are notably more expensive than those worldwide. Certain ASEAN 

nations, including Singapore and Thailand, have reduced their logistics expenses, whereas 

Vietnam's expenses continue to be prohibitively expensive, impeding its ability to compete. The 

World Bank estimates that logistics expenses (storage, transportation, customs clearance, etc.) in 

Vietnam comprise between 20.9% and 25% of GDP. This expense is three times that of Singapore, 

12% that of Malaysia, and 6% that of Thailand. As reported by the International Monetary Fund 

(IMF), the mean expenditure on logistics comprises 12% of the global gross domestic product. 

Logistics costs for enterprises can vary significantly, surpassing 30% of revenue. In Vietnam, 

logistics expenses comprise approximately 25% of the country's gross domestic product, with 

transportation accounting for an additional 50%-60%. These figures are disproportionately high in 

comparison to global standards. 

Furthermore, the impact will extend to coastal infrastructure, resulting in a significant reduction in 

the resilience of port infrastructure. The increasing sea levels will lead to several issues, including 

extended floods and rapid erosion, which will render port infrastructure inoperable. If appropriate 

high-level infrastructure is not constructed, the road area within the port may remain inundated 
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for an extended period. Furthermore, the interruption of essential services such as power, water, 

and drainage would result in substantial harm not only to the local region but also to Vietnam and 

the global community at large. 

3 Methodology 

This chapter describes the methodological approach used to address the research questions and 

achieve the research goals. This research will combine Systematic Literature Review (SLR) and 

Benchmarking approaches to acquire a full grasp of theoretical and practical issues. The systematic 

literature review aims to develop a robust theoretical basis. It is beneficial to collect viewpoints from 

several academic disciplines about the topic of sea level rise. An examination of scholarly literature 

reveals gaps in understanding the effects of sea level rise on port operations in the Mekong Delta 

due to its complexity. Benchmarking using actual instances helps pinpoint strengths and flaws, of-

fering practical insights into successful strategies used in other situations. It helps assist this research 

by providing practical adaption techniques and frameworks. By combining both methodologies, the 

research can verify its findings across different approaches and enhance the reliability of the results. 

3.1 Systematic Literature Review (SLR) for Theoretical Framework 

By presenting the findings of prior research in a succinct manner, a systematic literature review 

functions as a compilation of prior studies pertaining to a particular subject (Salminen, 2011). The 

works published from 2000 to 2024 were the subject of a systematic review of the written literature. 

The sources utilized in this context comprised both academic and non-academic materials, such as 

industry-prepared research documents, guidance documents, and reports, to assist practitioners in 

their work. To locate comprehensive information pertaining to the domain of climate change and 

sea level rise, scholars consult pivotal research reports for academic literature. These reports also 

serve as sources for forecasting future sea level rise and analyzing the effects of sea level rise on 

port operations and the living environment. The reports considered are: 

• Vietnam's climate change scenario 

• Special report: special report on the ocean and cryosphere in a changing climate 

• Maritime Economics & Logistics (MEL) 
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• Impacts of waves and sea level rise on ports due to global climate change: Viet Nam sea ports 

case study 

• Socialist Republic of Viet Nam: Climate Change Impact and Adaptation Study in the Mekong 

Delta (Cofinanced by the Climate Change Fund and the Government of Australia) 

For non-academic publications, newspapers articles, memoirs, websites of the following organiza-

tions were also considered: 

• United Nations Conference on Trade and Development (UNCTAD) 

• Mekong River Commission (MRC) 

• Ministry of Natural Resources and Development 

A systematic literature review was conducted for this study and the findings were used to inform 

the results and discussions presented in the preceding and following chapters. 

3.2 Benchmarking for Comparative Analysis 

This study incorporates benchmarking as a procedure for identifying, comprehending, and 

modifying established practices regarding the effective functioning of ports with the aim of 

enhancing port performance through the utilization of two processes: evaluation and comparison. 

This methodology will serve as the cornerstone for establishing a comprehensive understanding of 

information exchanged between nations in order to derive the required conclusions, thus facilitating 

the development of a framework for adaptation to the phenomenon of sea level rise. In order to 

obtain practical insights and establish benchmarks, the Netherlands is an ideal partner for 

comparative analysis. As a consequence of the Netherlands' remarkable advancements in adjusting 

to the phenomenon of sea level rise and the unexpected outcomes that have stunned the 

international community, the standardization of ports is gaining significance and relevance in the 

global context. 

The information will center on strategies, policies, adaptation, and mitigation measures, as the 

objective of this analysis is to compare and contrast the reactions of the Mekong Delta region and 

the Netherlands. This initiative will make extensive use of qualitative data in its benchmarking 

analysis, which is a relatively novel technique for comparing various sources of port information. 

Concurrently, selected factors for comparison will be determined in accordance with the actual 
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situation, the causes of sea level rise, and other pertinent levels. Established data collections 

pertaining to Dutch and Mekong Delta port operations will serve as the data sources. 

In order to facilitate systematic comparisons, it is imperative that the project incorporates only the 

most accurate and pertinent information possible, such as documents, reports, or official letters 

obtained from reputable sources including government websites and sources with direct access to 

the issues at hand. When comparing measures to prevent sea level rise, numerous criteria must be 

considered, including economic, social, and human factors. These factors additionally contribute 

significantly to the exacerbation of the problem's situation. Following this, we will discuss the 

significance of the chosen subjects and the criteria that can be utilized to assess the performance of 

ports. 

Criteria for Comparison: 

Port infrastructure and performance will focus on the longevity and integrity of the infrastructure 

connecting different ports. Explore the detailed adaptation measures that ports are implementing 

to address the challenges posed by increasing sea levels, storm surges, and other severe weather 

phenomena. Furthermore, evaluate the efficiency of cargo handling procedures, vessel turnaround 

times, and berth usage rates. 

Economic effect and financial efficiency refer to the capacity of a port to contribute to the region's 

economy, provide employment opportunities, operate efficiently in terms of costs and logistics, and 

support the financial stability of the nation. 

Community engagement significantly contributes to the success of initiatives in the local area. 

Enhancing individuals' awareness and motivation to enhance their way of living enables the 

innovation process to go more easily and efficiently. 

Policy and administration: adhere to policies and regulations at the national and international levels. 

The execution of adaptation plans necessitates authorization from various departments and stake-

holders, and adherence to its own set of standards and regulations is imperative. Concurrently, in-

vestigate annual reports in an effort to increase activity transparency. 
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Risk management entails the evaluation of potential dangers and the adaptability to modify strate-

gies in response to unavoidable risk scenarios. 

3.3 Data collection 

The methods are built on two basic foundations: qualitative and quantitative methods. One, two, 

or a combination of these facilities may be used in research efforts. Distinguishing features charac-

terize the data collected through qualitative and quantitative methods. Quantitative methods are 

often used in the collection and analysis of data involving numerical attributes, while qualitative 

methods are limited to non-numerical data. Indeed, research efforts sometimes require the combi-

nation and application of adaptable methods to achieve favorable results. 

The qualitative approach was selected as the primary methodology for this study. A systematic lit-

erature survey reveals that the majority of research published on the subject of sea level rise im-

pacts utilizes qualitative methodologies, including studies examining the effects of sea level rise on 

seaport operations and the Mekong Delta. This approach effectively presents an exhaustive over-

view of the port system impacted by the aforementioned climate change phenomenon, thereby 

enhancing the public's understanding of the pertinent sub-aspects. Nonetheless, this also highlights 

the necessity for additional investigation into areas that have been relatively overlooked. Such re-

search can only be conducted via qualitative research methods, which entail a thorough examina-

tion of various individual viewpoints and opinions. 

Qualitative data collected through semi-structured interviews were also examined in the present 

study. Interviews consist of a series of inquiries accompanied by verbal replies (Saunders, Lewis, 

Thornhill 2009, p. 97). Historians gather factual information pertinent to the investigation via inter-

views. In contrast to a rigid format requiring the interviewer to omit predetermined questions, a 

semi-structured interview affords greater flexibility and facilitates the generation of novel ideas in 

response to the interviewee's responses. During a semi-structured interview, the interviewer typi-

cally refers to a standard set of queries. 
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3.4 Data gathering, sources and availability 

Data will be gathered from a diverse range of papers, which may differ based on each specific re-

gion and facet. In the Netherlands, port plans and concepts are frequently disseminated through 

several channels. However, acquiring precise information necessitates a comprehensive investiga-

tion and evaluation procedure. Government reports, theses, research papers, and articles provide 

information about the state of Dutch Harbor. Each year, a substantial quantity of research papers 

examining the effects of rising sea levels on the port infrastructure in the Netherlands are au-

thored by undergraduates and postgraduate students enrolled in local educational institutions, 

therefore guaranteeing the verification of the information's accuracy. In addition, using numerous 

credible media sources, such as The New York Times, Dutch Water Sector, and Euronews, in this 

study will augment the information's quality.  

Likewise, when it comes to the Mekong Delta, a thorough investigation will be carried out using 

several reliable sources. Renowned media outlets renowned for their high-quality information in 

Vietnam, such as Thanh Nien, Nhan Dan, and Construction Newspaper, were also taken into 

account. While the breadth of the information search has been broadened to meet the 

established criteria, the quantity of released material remains insufficient. This results in a 

significant amount of time being dedicated to connecting information and ensuring the precision 

of the obtained data. In order to resolve this issue, it is important to verify the accuracy of the 

information offered in the article by comparing it with other credible sources. 

It is crucial to evaluate the current goals and measures for mitigating and adapting to discover 

distinct variations in the approach to analyzing outcomes to make comparisons. The primary goal 

of this project is to provide a planning proposal for the Mekong Delta region that tackles the issue 

of increasing sea levels. This proposal will be based on the proven and effective Dutch method but 

will be modified to suit the specific circumstances of the Mekong Delta region. It is crucial to 

thoroughly evaluate the current actions of each site and ascertain if the plan aligns well with the 

suggested adaption framework. Alternative methods, such as conducting interviews with people, 

port officials, or regional natural resources and environment agencies to get their perspectives, 

will not provide the same level of information as the actual execution of the plan. Hence, this 

technique of information collection holds immense significance for the project's success. 
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4 Benchmarking 

Netherlands – Living below sea level 

Community involvement 

The Netherlands is a compact nation located in Northwest Europe, sharing physical features and a 

history of discovery that are notably comparable to the Mekong Delta area of Vietnam. This nation 

must always adapt to coexist with seawater. In recent decades, this country has increasingly come 

to accept this occurrence as an inherent aspect of its life, acknowledging that it cannot be avoided 

without human intervention. In recent decades, the Netherlands has consistently astounded the 

global community with its capacity to save the nation from inundation by seawater. Water concerns 

have been a prominent factor for the Dutch, who have progressively adapted to living with this 

occurrence and now consider it a core part of their national character. Rather than opposing the 

natural environment, the Dutch opted to adjust to water and coexist with it. This message also 

serves as a demonstration of their effective adaptation to the phenomena of increasing sea levels, 

which they present to the outside world. 

Infrastructure 

Two projects have contributed to the Netherlands' ongoing efforts to transform the challenge of 

climate change into a chance for progress: the renowned sea dike system at Delta Works in the 

southwest of the Netherlands, and the dam and drainage system at Zuiderzee Works in the 

northwest. The construction of a dyke system that is suitable for the Dutch context has significantly 

contributed to the prevention of coastal inundation and flooding in this nation. The perimeter 

barrier of this nation has proven to be an effective means of safeguarding Europe's most vital ports 

and the surrounding infrastructure. In addition, numerous suitable plans have been developed by 

this nation in anticipation of severe sea level rise scenarios within the coming years. The calculation 

for constructing ports and terminals typically requires a location 3–6 meters above sea level; this 

serves to reduce the impact on the port system over the next decade (Port of Rotterdam, 2021). In 

addition, the barrier will close automatically in the event that the water level is expected to rise by 

three meters or more. This barrier system has a maximum operational lifecycle of one hundred 

years and can withstand five-meter sea level rises. 
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Although the Netherlands has a very solid system and engineers have also calculated in advance 

scenarios of sudden high water levels caused by climate change. "In reality, we have closed twice in 

25 years. We expect to be closing more often in the future of course... We accounted for around 50 

cm of sea level rise. But of course, we cannot predict the future exactly , so we expect we will need 

to make possible alterations sometime between 2060 and 2090,” (Euronews, 2023). 

 

Figure 5: Dutch Delta Works 

Source: DMC and tour operator Rotterdam 

Economic effect 

The Dutch ports are situated in the North Sea region, which serves as the gateway to the European 

market. These main ports in the Netherlands facilitate the circulation of a wide range of items, from 

raw materials to finished goods, for export. The country's primary ports are ideally positioned along 

the coastline and at the estuaries of three significant European rivers: the Rhine, Maas, and Scheldt. 

The ports located in the estuaries of the Rhine and Meuse rivers provide a significant contribution 

of around 34 billion euros to the overall export value of Dutch exports (Port of Rotterdam, 2022). 

The Rotterdam port in the Netherlands is the preeminent port in Europe, with over 500 links to 

more than 1.000 ports globally. These connections include deep sea, short sea, transshipment, and 

RoRo Liner services. In addition, several prominent shipping corporations consistently use 

Rotterdam as their initial port of call to optimize both time and cost efficiency for their subsequent 
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shipping ventures to other European nations. The appealing capacity of the Rotterdam port has not 

only provided numerous work prospects for the Dutch population but has also made a significant 

contribution to the nation's economy. In 2013, the marine cluster, comprising over 12.000 

enterprises, employed around 224.000 individuals and generated a total added value of 21 billion 

euros, which accounted for 3.3% of the Dutch Gross National Product (GNP). Furthermore, when 

including the port sector cluster and port-related transportation, the percentage will increase to 

7.3% according to the Government of the Netherlands in 2015. 

Policy and administration 

The Netherlands is situated in the North Sea region, sharing this geographical area with Norway, 

Scotland, England, France, Belgium, Germany, and Denmark, among others. Consequently, these 

nations must formulate policies concerning this common sea region. Priority is given in the 

internationally recognized route system of the North Sea to ensure the secure and uninterrupted 

passage of commercial shipping, superseding alternative uses such as fishing, recreation, or 

construction in regions powered by renewable energy. In light of the critical nature of water 

transportation safety, the policy analysis of the Netherlands has incorporated climate change 

scenarios (Ministerie van Verkeer en Waterstaat, 2000). 

However, there are often distinctions between national policy and regional policy. As the leader of 

the Delta Works program, which assisted the Netherlands in the establishment of secure maritime 

transport and port systems, among other initiatives. In cases where regional interests do not seem 

to be in conflict, it is critical to prioritize national interests when combining them. Rather than flood 

risk, regional interests frequently center on housing development in flood-prone areas, regional 

economic concerns, or local ecological issues. Simply because local consensus exists among 

institutional bodies does not mean that regional issues should be accepted. Concerning the 

provision of solutions to national issues, the regional perspective is the most critical. 

Risk management 

Even though the Netherlands has developed an exceptionally effective defense system and is 

admired globally, hazards must be taken into account. Many factors, including climate change and 
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its byproducts such as rising sea levels, are beyond precise prediction. Other significant 

determinants of sea level rise include the rate of glacier thawing, the occurrence of floods, and 

extreme weather phenomena. The potential sea level rise of three to five meters will necessitate 

the upkeep and modernization of the Dutch defense system, according to the scenario. Although it 

is still quite sometime before sea levels reach an alarming level, maintenance and enhancements 

must be scheduled as soon as possible. As the completion of the Netherlands' vast flood and sea 

level rise prevention works (Delta Works) required many years, maintenance time must also be 

taken into account. Furthermore, mitigating the water crisis extends beyond the mere prevention 

of sea level rise; the Dutch defense system exhibits deficiencies such as the inconvenient and pump-

intensive process of releasing river water into the sea. Additionally, this is one of the factors 

necessitating the Dutch government and engineers to expeditiously develop strategies to ensure 

secure circulation. 

Mekong Delta region - Opportunities from sea level rise 

Community involvement 

The Mekong Delta region is the only one capable of providing Vietnam with agricultural security. 

Moreover, the export volume of agricultural and aquatic products from this region is particularly 

robust each year. Local farmers in this region can generate a respectable living by cultivating crops 

and rearing livestock in a manner that is suitable for the harsh natural environment. Experts and 

researchers from around the globe provided support and direction to the local populace in their 

efforts to cultivate new varieties that were appropriate for the local environment. Attempts have 

been fruitful. Promote the continued habitation of the area. Fundamentally, farmers are inclined to 

remain in their country of origin and persist in their agricultural pursuits due to the substantial 

financial gains. 

Young people and adolescents, however, rarely revisit this area. Based on statistical data from the 

2022 annual economic report, the Mekong Delta, which is home to a population of 17.3 million 

individuals, exhibits the nation's lowest immigration rate but the highest emigration rate. Presently, 

over 10 million individuals of working age are employed in the region, constituting approximately 

20% of the nation's working-age populace. Furthermore, the actual workforce present in localities 
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is considerably diminished from this figure (Nhân Dân, 2023). A lack of youthful human resources 

can result in a regressive society, which hinders the implementation of innovative technologies for 

sea level rise adaptation. 

Infrastructure 

The Mekong Delta has garnered significant interest from the government, organizations, and NGOs, 

who have offered substantial financial aid and assistance in infrastructure development to the 

provinces in this area. The government has approved the technical infrastructure system, which 

includes significant expenditures in water management, wastewater treatment, and port facilities. 

Nevertheless, the infrastructure in this location remains rather weak, providing only limited 

assistance for preventative efforts. The majority of projects are not coordinated. To effectively 

mitigate issues associated with sea level rise, it is necessary to invest in comprehensive 

infrastructure. The building of infrastructure and port infrastructure lacks consistency, resulting in 

old structures in the region that are not promptly repaired or maintained. 

Meanwhile, there is an acute need for seaports to accommodate the region's export volume of 

products. The investment budget for the waterway transportation system, on the other hand, has 

decreased significantly from 2% to 3% of the total transportation investment budget from 2011 to 

2015 to a mere 1.2% from 2016 to 2020. As of now, the Mekong Delta lacks a genuinely global 

seaport; consequently, the regional seaports' contribution to the overall volume of container 

imports and exports is negligible in comparison to that of the entire nation (Thanh Niên, 2022). 
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Figure 6. Weak infrastructure in the Mekong Delta 

Source: Thanh Nien Magazine 

Economic effect 

The Mekong Delta is the principal economic region of Vietnam, accounting for the largest share of 

the country's agricultural exports. The economic magnitude is progressively broadening, with an 

estimated 970 trillion VND in 2020, constituting 11.95% of the nation's gross domestic product 

(GDP). Reports indicate that over the past five years, the volume of cargo transiting through the 

seaports of the Mekong Delta has increased annually, except in 2021, when the COVID-19 pandemic 

caused a decline. The volume of products transiting through the seaports of the Mekong Delta 

decreased from 19.30 million tons in 2017 to 20.84 million tons in 2021, from 22.28 million tons in 

2019 to 22.91 million tons in 2020. The volume of goods exported via the seaports of the Mekong 

Delta in 2021 amounts to a relatively modest 0.43 million tons, representing over 2% of the overall 

import-export and domestic products passing through the port. As a consequence of the diminished 

severity of the pandemic, there is a worldwide inventory of goods, which subsequently reduces the 

volume of goods that are being delivered to ports. According to projections, the volume of 

commodities transiting through the seaports of the Mekong Delta is expected to rise from 64 million 

tons in 2030 to 208 million tons in 2050 (Báo Xây Dựng, 2022). 
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Policy and administration 

The Mekong Delta is situated downstream of the Mekong River, one of the largest rivers globally. 

Therefore, the region's location is profoundly impacted by any factors that occur upstream. In 

addition, water management initiatives close to this river must adhere to the overarching guidelines 

put forth by the Mekong River Commission. The initiation of extensive planning endeavors is 

additionally constrained and impacted to some degree by policy regulations imposed by pertinent 

entities. 

Due to the absence of close collaboration among pertinent stakeholders, including shipping lines, 

logistics companies, private port enterprises, and logistics organizations, the present state of affairs 

in the Mekong Delta region necessitates the joint effort of local and regional governments to lobby 

the state for business support and to entice companies to relocate to the area in pursuit of sustained 

development. Recognizing the circumstances of the Mekong Delta, the Vietnamese government has 

enacted policies to bolster water transport companies and generate an abundance of investment 

opportunities. 

Risk management 

The rate of urbanization in the Mekong Delta is very fast but the supporting components are not 

developed and are absent, delaying the growth rate of the region. The logistics system in the 

Mekong Delta region lacks synchronization and infrastructure does not meet actual needs. Most 

logistics services only stop at individual activities, which often causes delays and costs that are 

higher than global logistics costs. Moreover, the situation of seaport planning is still inadequate, 

there are no major ports or large regional and international logistics centers. The connection 

between modes of transport and low water transport capacity makes logistics costs high, reducing 

the competitiveness of Vietnamese goods. 

The Mekong Delta region is encountering issues stemming from the consequences of increasing sea 

levels and natural calamities. These phenomena, including ground subsidence, floods, droughts, and 

salinity, pose more frequent and severe dangers. They have detrimental effects on technical 

infrastructure, compromising safety for both living and operating conditions, and disrupting 

people's lives. However, the ability to predict and evaluate sea level rise based on different scenarios 
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and natural calamities is still restricted. Constructing infrastructure systems in the Mekong Delta 

area is a major difficulty due to unfavorable geological and hydrogeological circumstances. This is 

especially true for the development of technological infrastructure, particularly port infrastructure. 

The need for investment in infrastructure development to serve sustainable development in the 

Mekong Delta is huge while resources are limited, mainly relying on budget sources. Financial 

support is not enough to keep up with the rapid urbanization of the region. There are too many 

projects and works that need investment but insufficient finance leads to cumbersome connections. 

Furthermore, the timely and adequate execution of infrastructure maintenance has been 

compromised, thereby constraining the overall efficacy of the undertaking. The current state and 

capabilities of management, operation, and maintenance remain inadequate in light of the system's 

complexity, failing to guarantee synchronization and technical prerequisites. 

5 Adaptation Framework Development 

This chapter will establish the method of adapting to sea level rise. To establish a suitable adaptation 

framework at the regional and local levels, it is necessary to rely on a proposed model that encom-

passes the whole region. Before implementing any of the recommended adaptation methods out-

lined in this chapter, it is imperative for local authorities to carefully assess and openly communicate 

the current situation on the ground to regional agencies. To effectively address the implications of 

sea level rise in different regions and account for their sensitivity, the regional level needs to have 

the flexibility to delegate power to the local level for prompt adaptation measures. Simultaneously, 

local authorities can utilize the overarching framework designed for the entire region to adapt the 

implementation process to better align with the specific circumstances at hand. 
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Figure 7. Sea Level Rise Adaptation Framework 

 

 

  

• Determine suitable 
adaption techniques 
based on the given 
circumstances.

• Choose the most 
appropriate adaptive 
technology to 
implement the 
approach.

• Evaluate the 
effectiveness of applied 
technologies

• Monitor sea level rise 
indicators

• Assess damage in the 
affected area

• Preferential policies on 
land and loans

• Establish policies to 
support ports against 
extreme phenomena

• Improve internal 
capacity

•GIS mapping

•Mark localities that are 
often severely affected 
by rising sea levels

•Establish a contingency 
fund Information 

Gathering
Political

Adaptation 
Tools

Monitoring 
& Evaluation



33 
 

 

The aforementioned adaptation framework specifies in detail the phases by which the Mekong 

Delta region can initiate a process of reforming seaport operations in response to sea level rise 

scenarios that are becoming progressively more severe. The adaptive framework guarantees that 

local and regional implementation is carried out appropriately. The initial stage, known as the 

information accumulation process, facilitates the enhancement of the internal capabilities of the 

pertinent governmental apparatuses to enable them to promptly adjust to the prevailing 

circumstances. Simultaneously, this phase grants governments of all tiers the flexibility to identify 

financial constraints, resource limitations, and any other deficiencies that may exist in the region's 

efforts to adapt to sea level rise. 

Once all the fundamental data of each place has been gathered, regional authorities may assess 

and pinpoint the challenges that each locality is encountering. To expedite the development of 

favorable policies and provide assistance to the affected parties in the region due to the rise in sea 

levels, submit a report to the state authorities. Analyzing the tangible obstacles that hinder the 

promotion of inclusivity and openness yields important insights that may be disregarded by both 

municipal and port authorities during the evaluation phase. While it may be challenging to 

measure the extent of the harm caused by these issues, there is a chance for collaboration 

between local governments and port authorities to develop vulnerability reports. These reports 

may then be authorized by the government to facilitate the necessary corrective actions. 

Subsequently, the government may facilitate the Mekong Delta region in the identification of 

suitable adaptation strategies by collaborating with pertinent agencies, including the Ministry of 

Natural Resources and Environment, to ascertain the present and prospective circumstances. 

Careful calculation is required for the implementation of both short-term and long-term strategies 

to enable the government to allocate funds from the national budget. Governments, 

organizations, and non-governmental organizations (NGOs) have provided financial support to the 

Mekong Delta region, as was discussed in prior chapters. To further its defense efforts, the 

Vietnamese government also obtained loans from the FDA, AFD, and JICA. Nevertheless, the 

provision of financial assistance for the development of defensive systems across the Mekong 

Delta region appears to be inadequate. As a consequence, it is imperative to establish and prepare 

a procedure for identifying the provinces that have sustained the greatest losses across all 

domains and are the most severely damaged to strategize for protection.  
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Implementing adaptation actions 

Additionally, the implementation of adaptation measures must be contingent on the extremely 

particular circumstances of each region. However, many innovative adaptation actions have been 

identified as a result of the project, along with additional prospects for enhancing logistics flows, 

managing infrastructure lifecycles, and mitigating potential risks. The research initiative identified 

several opportunities, which encompassed technological advancements, infrastructure 

modifications, planning enhancements, and innovations in management systems. The subsequent 

table provides specifics regarding the actions, which are cited concerning the achievements of 

prominent developed nations (Australia, the United States, Singapore, Canada, and the 

Netherlands). In addition, the subsequent adaptation measures have been executed to a greater 

extent by prominent port authorities and researchers globally, with enhanced outcomes.  
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Table 2. Opportunity for adaptive action 

Action Area Adaptation Action 

Infrastructure Gray Infrastructure: 

− To combat dual problems such as rising sea levels, flooding, and 

abnormal wave activity, invest more in upgrading and maintaining 

seawall systems, bulkheads and dike systems throughout the region. 

Mekong Delta. 

− Invest in complete construction of the water management 

infrastructure system. Pipelines, ditches, sewers and reservoirs 

require large investments to fully complete the defense system for 

the entire area. 

− Changing the height of port infrastructure, increasing the height 

above sea level as predicted by the Ministry of Natural Resources 

and Environment and IPCC. 

− Construction of a super offshore seaport. 

Green infrastructure: 

− Enhance aquaculture and plan coral farming locations. Increasing 

coral aquaculture because their structure can buffer coastlines 

against waves, storms and floods, helps prevent loss of life, property 

damage and erosion. 

Planning − Establish collaboration among municipal authorities, harbor 

authorities, and suppliers of supply chain logistics infrastructure to 

strategize cargo operations and effectively create interconnected 

logistics hubs. The approach necessitates maintaining the security of 

cargo and reducing the quantity of items moved during anticipated 

sea level rise. 

− Port authorities, local authorities and logistics service providers 

need to cooperate with each other to continuously issue damage 

reports and assess vulnerability due to sea level rise on a regular 

basis. more (annual natural disaster risk report). 

− Port authorities coordinate with local authorities to publish an 

annual assessment of the resilience of coastal infrastructure. So that 

regional authorities can understand the status and resilience of 

measures, making it convenient for improvement 

− Alliance formation and collaboration among nations that utilize 

shared maritime routes are endeavors aimed at safeguarding the 

worldwide commerce network. As an illustration, Vietnam may form 

alliances with other major port systems in Southeast Asia, including 
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Singapore or Thailand, to facilitate emergency route changes for 

ships. 

Management 

system 

− Develop a quick response plan to support minimizing disruptions in 

implementing measures to respond to natural disasters at the port. 

− Develop annual inspection and maintenance plans for port 

infrastructure and coastal defense systems. 

− Develop a plan to support trade networks in routing when goods 

cannot access certain ports. 

Technological Risk assessment techniques for individual ports along with analyzes of port 

and hinterland connectivity. 
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6 Conclusions 

This chapter will provide an overview of the findings during the research process, answering the 

questions established in the first chapter. Besides, this chapter will also argue about the value, 

reliability and ethics of this research that has contributed to the world's research treasure. 

6.1 Answering the research questions 

The results obtained during this investigation indicate that port operations in Vietnam have been 

impacted by climate change-induced by-products in recent years, and this trend is expected to 

continue in the future. Concurrently, to assist Vietnam's port operations in enhancing their future 

resilience, adaptation strategies have been meticulously chosen, assessed, and tailored to the 

regional and national environment. 

- In impact assessments of sea level rise, the Mekong Delta region is at a high warning level. 

- Sea level rise in the area is increasing, leading to an increase in saltwater intrusion and 

seawater inundation, leading to consequences that affect port operations and damage to 

port infrastructure. 

- Rising sea levels make it difficult for ships transporting goods to move and it is not easy to 

access ports in the area. Causing transportation routes to change, increasing logistics costs 

and increasing product prices, causing damage to the Vietnamese economy and people in 

the region. 

- To build resilience for each locality in the Mekong Delta region, requires transparency in 

information and quick, organized action. That is, localities need to regularly report damage 

and impacts to regional authorities to establish appropriate adaptive actions for each 

context and time. 

- Further water management initiatives in the region can be initiated by regional authorities 

promptly following the identification and quantification of the damages. 

- To support the region's enhanced transportation roadmap, the Vietnamese government is 

also urged to increase financial support for infrastructure construction in the Mekong Delta 
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region and implement "open up" policies to attract more private investors in ports and 

logistics. 

- Specific actions in the innovation and upgrading journey have also been suggested in detail 

in chapter 5 

6.2 Scientific Contributions of the Research 

Furthermore, the study not only provides practical contributions but also offers further insights and 

stimulates conversations within the scientific community. Firstly, it can enhance comprehension of 

different facets of the matter of seawater effects, such as local communities, management policies, 

infrastructure, or risk management. The research briefly touched on these elements but did not go 

into them further. However, this focused approach improves comprehension of current weaknesses 

in the area and aids in the development of adaptation plans. Furthermore, the study on the 

integration of climate change modeling and forecasting with seaport operations reveals the 

significant influence of environmental change on port activities. Consequently, it enables readers to 

get a more accurate understanding of the concealed consequences that climate change is 

surreptitiously generating and provides them with the chance to gain further knowledge about 

adaptation strategies. Ultimately, providing more ideas to adjust to the problem and surmount it at 

certain levels, generates a wider array of options for readers to consult. This study has the potential 

to serve as a significant resource in the development of strategies to mitigate the impact of climate 

change on seaport operations in the Mekong Delta area in the future. 

6.3 Research validity, reliability, and ethical reviews 

The author must substantiate the presence and precision of the data and findings through the 

application of reliable instruments or metrics that efficiently assess the material and establish a 

correlation. Precise correlations between pertinent theory and practical application. This research 

employed qualitative methodologies to ascertain the presence of validity in the study. The author 

conducted semi-structured interviews with preeminent authorities in the domains of water 

management and climate change, who possessed practical knowledge in both the Netherlands and 

Vietnam (Mekong Delta), which are both referenced in the study. Investigate pertinent documents 

to ascertain their applicability by soliciting input (answers and insights) from industry professionals, 

thereby identifying inaccuracies and voids that were not identified in alternative sources. 
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According to Messick (1989, p. 8), construct validity is essential not just for interpreting tests but 

also for their practical use. The test must be suitable and capable of being applied consistently. 

Reliability is assessed by evaluating the consistency and durability of a product or service over a 

while, which writers rely on when selecting it for their projects. To enhance the trustworthiness of 

this study, the author carefully chose prominent and esteemed academic texts, newspapers, and 

specialist media. Additionally, the author should be prompted to verify the sources and ascertain 

the date to prevent the content from becoming obsolete. 

In addition, the author carefully checked, planned, and researched to ensure that the information 

in the research complied with ethical standards and that the author's proprietary results. Prior to 

recording, participants who are interviewed for the purpose of practicality are duly apprised of the 

intention, furthermore, their consent is required before any action is taken. Appropriate use was 

made of interview feedback data, and the integrity and repute of the participants were meticulously 

considered. In addition to clearly indicated citations and sources, the research has incorporated 

pertinent documents following ethical and legal considerations.  
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7 Discussion  

This chapter delineates certain constraints that arise from the study's scope. These stem from con-

straints on the research's scope, which are imposed by time and material limitations, as well as 

certain limitations on the research outputs themselves. On the basis of the limitations outlined in 

this chapter, it is also possible to speculate on potential avenues for future research. 

7.1 Limitations in Research Scope 

− Limited data on damage due to the impact of sea level rise affecting port infrastructure, port 

operations and cargo transport routes in the region. Therefore, it directly impacts the 

national economy. 

− Facilities to prevent sea level rise and issues related to water management are not 

synchronized throughout the Mekong Delta region, leading to the effectiveness of 

overcoming them not being clearly demonstrated. Therefore, the adaptation model cannot 

be analyzed from a detailed perspective for each province according to each appropriate 

scenario. 

− In this study, seaport operations were delved into to understand the causes of disruption 

but there was no real insight into inland port operations. This leads to the proposed 

adaptation framework and adaptation action being only suitable for sea transport, not 

feasible for river transport. 

− In addition, the research topic was limited, only in-depth research on the issue of sea level 

rise affecting port operations. In reality, the impact can be accompanied by storms, floods 

or droughts, so natural disaster scenarios have not been analyzed in depth and the 

adaptation framework is not appropriate when double natural disasters occur. 
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7.2 Future Research  

- As stated previously, the study conducted an in-depth analysis of a singular aspect of climate 

change—sea level rise. As a result, the conclusions drawn can only be applied to adaptation 

to this phenomenon. Consequently, future large-scale studies that involve the participation 

of a considerable number of individuals and have sufficient funding or time to conduct them 

will be able to investigate a more extensive spectrum of the effects of climate change agents. 

- In fact, the lack of specific damage data due to sea level rise affecting goods makes analytical 

data inconsistent. In the future, this shortcoming can be improved through the data provided 

by the provinces and by unifying appropriate adaptation methods for the region.  

- Based on each stage and circumstance, the sea level rise scenario for the entire region will 

vary. In light of the ongoing transformations taking place in each province of the Mekong 

Delta region, it is imperative that new research incorporates updated international data and 

information from the Vietnam Ministry of Natural Resources and Environment. 

- The policies of the Vietnamese government are ambiguous, as are its adaptation efforts to 

climate-induced natural disasters. The government may consider implementing distinct 

policies for each controllable aspect in the near future to facilitate more adaptable 

coordination between private and public terminals. Additionally, logistics companies have 

access to more information to better adjust operations. 

 

 

 

  



42 
 

 

References 

Anthony, E., Brunier, G., Besset, M. et al. (2015). Linking rapid erosion of the Mekong River delta to 

human activities. Retrieved February 10, 2024 from https://doi.org/10.1038/srep14745 

Asariotis R. (2021). Climate change impacts on seaports: A growing threat to sustainable trade and 

development. Retrieved February 3, 2024, from https://unctad.org/news/climate-change-impacts-

seaports-growing-threat-sustainable-trade-and-development 

Bryman, A. (2008). Social research methods. 3rd Edition, Oxford University Press., New York. 
 
Bộ Nông Nghiệp và Phát Triển Nông Thôn. (2023). Xúc tiến đầu tư vào nông nghiệp, nông thôn 
vùng Đồng bằng sông Cửu Long. Retrieved February 22, 2024 from 
https://www.mard.gov.vn/Pages/xuc-tien-dau-tu-vao-nong-nghiep-nong-thon-vung-dong-bang-
song-cuu-
long.aspx#:~:text=%C4%90BSCL%20%C4%91%E1%BB%A9ng%20%C4%91%E1%BA%A7u%20c%E1%
BA%A3%20n%C6%B0%E1%BB%9Bc,xu%E1%BA%A5t%20kh%E1%BA%A9u%20c%E1%BB%A7a%20V
i%E1%BB%87t%20Nam. 
 
 
Chinowsky, Paul S.; Schweikert, Amy E.; Strzepek, Niko L. (2014). Cost and impact analysis of sea 

level rise on coastal Vietnam. Retrieved February 10, 2024, from 

http://hdl.handle.net/10419/107981 

Dewey, A. & Drahota, A. (2016). Introduction to systematic reviews: online learning module 

Cochrane Training. Retrieved February 20, 2024 from  

https://training.cochrane.org/interactivelearning/module-1-introduction-conducting-systematic-

reviews   

Dezan Shira and Associates. (2018). Investment environment in Mekong Delta. Retrieved February 

20, 2024 from https://www.vietnam-briefing.com/news/investment-environment-mekong-

delta.html/ 

Euronews. (2023). Floating cows and giant storm barriers: How the Dutch plan to survive rising sea 

levels. Retrieved March 7, 2024 from https://www.euronews.com/green/2023/09/18/how-are-

the-dutch-facing-the-threat-of-rising-sea-levels 

https://doi.org/10.1038/srep14745
https://unctad.org/news/climate-change-impacts-seaports-growing-threat-sustainable-trade-and-development
https://unctad.org/news/climate-change-impacts-seaports-growing-threat-sustainable-trade-and-development
https://www.mard.gov.vn/Pages/xuc-tien-dau-tu-vao-nong-nghiep-nong-thon-vung-dong-bang-song-cuu-long.aspx#:~:text=%C4%90BSCL%20%C4%91%E1%BB%A9ng%20%C4%91%E1%BA%A7u%20c%E1%BA%A3%20n%C6%B0%E1%BB%9Bc,xu%E1%BA%A5t%20kh%E1%BA%A9u%20c%E1%BB%A7a%20Vi%E1%BB%87t%20Nam
https://www.mard.gov.vn/Pages/xuc-tien-dau-tu-vao-nong-nghiep-nong-thon-vung-dong-bang-song-cuu-long.aspx#:~:text=%C4%90BSCL%20%C4%91%E1%BB%A9ng%20%C4%91%E1%BA%A7u%20c%E1%BA%A3%20n%C6%B0%E1%BB%9Bc,xu%E1%BA%A5t%20kh%E1%BA%A9u%20c%E1%BB%A7a%20Vi%E1%BB%87t%20Nam
https://www.mard.gov.vn/Pages/xuc-tien-dau-tu-vao-nong-nghiep-nong-thon-vung-dong-bang-song-cuu-long.aspx#:~:text=%C4%90BSCL%20%C4%91%E1%BB%A9ng%20%C4%91%E1%BA%A7u%20c%E1%BA%A3%20n%C6%B0%E1%BB%9Bc,xu%E1%BA%A5t%20kh%E1%BA%A9u%20c%E1%BB%A7a%20Vi%E1%BB%87t%20Nam
https://www.mard.gov.vn/Pages/xuc-tien-dau-tu-vao-nong-nghiep-nong-thon-vung-dong-bang-song-cuu-long.aspx#:~:text=%C4%90BSCL%20%C4%91%E1%BB%A9ng%20%C4%91%E1%BA%A7u%20c%E1%BA%A3%20n%C6%B0%E1%BB%9Bc,xu%E1%BA%A5t%20kh%E1%BA%A9u%20c%E1%BB%A7a%20Vi%E1%BB%87t%20Nam
https://www.mard.gov.vn/Pages/xuc-tien-dau-tu-vao-nong-nghiep-nong-thon-vung-dong-bang-song-cuu-long.aspx#:~:text=%C4%90BSCL%20%C4%91%E1%BB%A9ng%20%C4%91%E1%BA%A7u%20c%E1%BA%A3%20n%C6%B0%E1%BB%9Bc,xu%E1%BA%A5t%20kh%E1%BA%A9u%20c%E1%BB%A7a%20Vi%E1%BB%87t%20Nam
http://hdl.handle.net/10419/107981
https://training.cochrane.org/interactivelearning/module-1-introduction-conducting-systematic-reviews
https://training.cochrane.org/interactivelearning/module-1-introduction-conducting-systematic-reviews
https://www.vietnam-briefing.com/news/investment-environment-mekong-delta.html/
https://www.vietnam-briefing.com/news/investment-environment-mekong-delta.html/
https://www.euronews.com/green/2023/09/18/how-are-the-dutch-facing-the-threat-of-rising-sea-levels
https://www.euronews.com/green/2023/09/18/how-are-the-dutch-facing-the-threat-of-rising-sea-levels


43 
 

 

Government of the Netherlands. (2015). The Dutch Maritime Strategy 2015 - 2025. Retrieved 

March 8, 2024 from https://www.government.nl/documents/reports/2015/07/07/the-dutch-

maritime-strategy-2015-2025 

Intergovernmental Panel on Climate Change (IPCC). (2019). Special Report on the Ocean and 

Cryosphere in a Changing Climate. Retrieved February 14, 2024, from 

https://www.ipcc.ch/site/assets/uploads/sites/3/2019/12/SROCC_FullReport_FINAL.pdf 

Jaap C. J. Kwadijk. (2010). Using adaptation tipping points to prepare for climate change and sea 

level rise: a case study in the Netherlands. Retrieved March 6, 2024 from 

https://doi.org/10.1002/wcc.64 

Ministry of Construction. (2022). Vì sao hơn 70% nông thủy sản xuất khẩu không qua các cảng biển 

Đồng bằng sông Cửu Long?. Retrieved March 15, 2024 from https://baoxaydung.com.vn/vi-sao-

hon-70-nong-thuy-san-xuat-khau-khong-qua-cac-cang-bien-dong-bang-song-cuu-long-

341148.html 

Mackay P, Russell M. (2011). Socialist Republic of Viet Nam: Climate Change Impact and 

Adaptation Study in the Mekong Delta. Retrieved February 26, 2024, from 

https://www.adb.org/sites/default/files/project-documents/43295-012-tacr-03a_0.pdf 

MRC. (2017). Macro-economic Assessment Report. Retrieved February 24, 2024 from 

https://www.mrcmekong.org/assets/Publications/Council-Study/Macro-economic-assessment-

report_Council-Study.pdf 

Ministerie van Verkeer en Waterstaat. (2000). A different Approach to Water, Ministerie van 

Verkeer en Waterstaat, Den Haag, The Netherlands 

Messick, S. (1989). Meaning and Values in Test Validation, The Science and Ethics of Assessment. 

Educational Researcher, 18(2), 5-11. 

Ministry of Natural Resources and Environment. (2020). Kịch Bản Biến Đổi Khí Hậu. Retrieved from 

February 10, 2024 from http://vnmha.gov.vn/upload/files/kich-ban-bien-doi-khi-hau-phien-ban-

cap-nhat-nam-2020.pdf 

https://www.government.nl/documents/reports/2015/07/07/the-dutch-maritime-strategy-2015-2025
https://www.government.nl/documents/reports/2015/07/07/the-dutch-maritime-strategy-2015-2025
https://www.ipcc.ch/site/assets/uploads/sites/3/2019/12/SROCC_FullReport_FINAL.pdf
https://doi.org/10.1002/wcc.64
https://baoxaydung.com.vn/vi-sao-hon-70-nong-thuy-san-xuat-khau-khong-qua-cac-cang-bien-dong-bang-song-cuu-long-341148.html
https://baoxaydung.com.vn/vi-sao-hon-70-nong-thuy-san-xuat-khau-khong-qua-cac-cang-bien-dong-bang-song-cuu-long-341148.html
https://baoxaydung.com.vn/vi-sao-hon-70-nong-thuy-san-xuat-khau-khong-qua-cac-cang-bien-dong-bang-song-cuu-long-341148.html
https://www.adb.org/sites/default/files/project-documents/43295-012-tacr-03a_0.pdf
https://www.mrcmekong.org/assets/Publications/Council-Study/Macro-economic-assessment-report_Council-Study.pdf
https://www.mrcmekong.org/assets/Publications/Council-Study/Macro-economic-assessment-report_Council-Study.pdf
http://vnmha.gov.vn/upload/files/kich-ban-bien-doi-khi-hau-phien-ban-cap-nhat-nam-2020.pdf
http://vnmha.gov.vn/upload/files/kich-ban-bien-doi-khi-hau-phien-ban-cap-nhat-nam-2020.pdf


44 
 

 

Ministry of Natural Resources and Environment. (2009). Kịch Bản Biến Đổi Khí Hậu. Retrieved from 

February 10, 2024 from 

https://www.imh.ac.vn/files/doc/KichbanBDKH/Kich%20ban%20Bien%20doi%20khi%20hau_2009.

pdf 

Nhân Dân. (2023). Bài toán nguồn nhân lực tại đồng bằng sông Cửu Long. Retrieved March 11, 

2024 from https://nhandan.vn/bai-toan-nguon-nhan-luc-tai-dong-bang-song-cuu-long-

post736874.html 

Pham Lan Anh. (2012). Impacts of waves and sea level rise on ports due to global climate change: 

Viet Nam sea ports case study. Retrieved February 7, 2024, from http://re-

solver.tudelft.nl/uuid:725ab328-bac6-4576-9c32-081fef5dee8e 

Port of Rotterdam. (2021). Port Authority and municipality united on responding to sea level rise in 

the port. Retrieved March 6, 2024 from https://www.portofrotterdam.com/en/news-and-press-

releases/port-authority-and-municipality-united-responding-sea-level-rise-port 

Port of Rotterdam. (2022). Rotterdam port adds 34 billion euros to export value of Dutch products. 

Retrieved March 6, 2024 from https://www.portofrotterdam.com/en/news-and-press-

releases/rotterdam-port-adds-34-billion-euros-to-export-value-of-dutch-

products#:~:text=Dutch%20seaports%20are%20an%20important,export%20value%20of%20Dutch

%20products. 

Saunders M., Lewis P., Thornhill A. (2009). Research Methods for Business Students, 5th ed. 

Prentice Hall. 

Tatarski M. (2018). New climate change report highlights grave dangers for Vietnam. Retrieved 

February 8, 2024, from https://news.mongabay.com/2018/10/new-climate-change-report-

highlights-grave-dangers-for-vietnam/ 

Thanh Niên. (2022). Yếu kém hạ tầng và đe dọa môi trường “níu chân” ĐBSCL. Retrieved March 11, 

2024 from https://thanhnien.vn/yeu-kem-ha-tang-va-de-doa-moi-truong-niu-chan-dbscl-

1851483727.htm 

https://www.imh.ac.vn/files/doc/KichbanBDKH/Kich%20ban%20Bien%20doi%20khi%20hau_2009.pdf
https://www.imh.ac.vn/files/doc/KichbanBDKH/Kich%20ban%20Bien%20doi%20khi%20hau_2009.pdf
https://nhandan.vn/bai-toan-nguon-nhan-luc-tai-dong-bang-song-cuu-long-post736874.html
https://nhandan.vn/bai-toan-nguon-nhan-luc-tai-dong-bang-song-cuu-long-post736874.html
http://resolver.tudelft.nl/uuid:725ab328-bac6-4576-9c32-081fef5dee8e
http://resolver.tudelft.nl/uuid:725ab328-bac6-4576-9c32-081fef5dee8e
https://www.portofrotterdam.com/en/news-and-press-releases/port-authority-and-municipality-united-responding-sea-level-rise-port
https://www.portofrotterdam.com/en/news-and-press-releases/port-authority-and-municipality-united-responding-sea-level-rise-port
https://www.portofrotterdam.com/en/news-and-press-releases/rotterdam-port-adds-34-billion-euros-to-export-value-of-dutch-products#:~:text=Dutch%20seaports%20are%20an%20important,export%20value%20of%20Dutch%20products
https://www.portofrotterdam.com/en/news-and-press-releases/rotterdam-port-adds-34-billion-euros-to-export-value-of-dutch-products#:~:text=Dutch%20seaports%20are%20an%20important,export%20value%20of%20Dutch%20products
https://www.portofrotterdam.com/en/news-and-press-releases/rotterdam-port-adds-34-billion-euros-to-export-value-of-dutch-products#:~:text=Dutch%20seaports%20are%20an%20important,export%20value%20of%20Dutch%20products
https://www.portofrotterdam.com/en/news-and-press-releases/rotterdam-port-adds-34-billion-euros-to-export-value-of-dutch-products#:~:text=Dutch%20seaports%20are%20an%20important,export%20value%20of%20Dutch%20products
https://news.mongabay.com/2018/10/new-climate-change-report-highlights-grave-dangers-for-vietnam/
https://news.mongabay.com/2018/10/new-climate-change-report-highlights-grave-dangers-for-vietnam/
https://thanhnien.vn/yeu-kem-ha-tang-va-de-doa-moi-truong-niu-chan-dbscl-1851483727.htm
https://thanhnien.vn/yeu-kem-ha-tang-va-de-doa-moi-truong-niu-chan-dbscl-1851483727.htm


45 
 

 

Tạp chí Cộng Sản. (2023). Hoàn thiện hệ thống chính sách để vùng đồng bằng sông Cửu Long phát 

triển bền vững. Retrieved March 27, 2024 from https://www.tap-

chicongsan.org.vn/web/guest/nghien-cu/-/2018/828804/hoan-thien-he-thong-chinh-sach-de-

vung-dong-bang-song-cuu-long-phat-trien-ben-vung.aspx 

Union of Concerned Scientists. (2018). Underwater: Rising Seas, Chronic Floods, and the 

Implications for US Coastal Real Estate. Retrieved March 1, 2024 from 

https://www.ucsusa.org/sites/default/files/attach/2018/06/underwater-analysis-full-report.pdf 

University of Oxford. (2023). International trade and world economies exposed to multi-billion-

dollar climate risk to ports - Oxford study. Retrieved March 9, 2024 from 

https://www.ox.ac.uk/news/2023-01-12-international-trade-and-world-economies-exposed-

multi-billion-dollar-climate-risk 

USAID. (2023). Vietnam Climate Change Fact Sheet. Retrieved February 10, 2024 from 

https://www.usaid.gov/sites/default/files/2023-07/Climate-Change-Fact-

Sheet_FS_June2023_Eng_1.pdf 

UNDP. (2023). National Adaptation Plan for the period 2021-2030, with a vision to 2050. Retrieved 

March 29, 2024 from https://www.undp.org/vietnam/publications/national-adaptation-plan-pe-

riod-2021-2030-vision-2050 

Vousdoukas, M., L. Mentaschi, E. Voukouvalas, M. Verlaan, and L. Feyen. 2017. Extreme sea levels 

on the rise along Europe’s coasts. Earth’s Future 5: 304–323. Retrieved February 7, 2024, from 

https://doi.org/10.1002/2016EF000505. 

World Bank Group. (2021). CLIMATE RISK COUNTRY PROFILE – VIETNAM. Retrieved February 14, 

2024, from https://climateknowledgeportal.worldbank.org/sites/default/files/2021-04/15077-

Vietnam%20Country%20Profile-WEB.pdf 

  

https://www.tapchicongsan.org.vn/web/guest/nghien-cu/-/2018/828804/hoan-thien-he-thong-chinh-sach-de-vung-dong-bang-song-cuu-long-phat-trien-ben-vung.aspx
https://www.tapchicongsan.org.vn/web/guest/nghien-cu/-/2018/828804/hoan-thien-he-thong-chinh-sach-de-vung-dong-bang-song-cuu-long-phat-trien-ben-vung.aspx
https://www.tapchicongsan.org.vn/web/guest/nghien-cu/-/2018/828804/hoan-thien-he-thong-chinh-sach-de-vung-dong-bang-song-cuu-long-phat-trien-ben-vung.aspx
https://www.ucsusa.org/sites/default/files/attach/2018/06/underwater-analysis-full-report.pdf
https://www.ox.ac.uk/news/2023-01-12-international-trade-and-world-economies-exposed-multi-billion-dollar-climate-risk
https://www.ox.ac.uk/news/2023-01-12-international-trade-and-world-economies-exposed-multi-billion-dollar-climate-risk
https://www.usaid.gov/sites/default/files/2023-07/Climate-Change-Fact-Sheet_FS_June2023_Eng_1.pdf
https://www.usaid.gov/sites/default/files/2023-07/Climate-Change-Fact-Sheet_FS_June2023_Eng_1.pdf
https://www.undp.org/vietnam/publications/national-adaptation-plan-period-2021-2030-vision-2050
https://www.undp.org/vietnam/publications/national-adaptation-plan-period-2021-2030-vision-2050
https://doi.org/10.1002/2016EF000505
https://climateknowledgeportal.worldbank.org/sites/default/files/2021-04/15077-Vietnam%20Country%20Profile-WEB.pdf
https://climateknowledgeportal.worldbank.org/sites/default/files/2021-04/15077-Vietnam%20Country%20Profile-WEB.pdf


46 
 

 

Appendices 

Appendix 1. Summary of Interview 

Koos Neefjes, the director of Climate Sense (Viet Nam), and expert on climate change and water 

management, was approached and interviewed for the purpose of understanding the actual activi-

ties and policies that have been and are being applied in the Mekong Delta region. The interview 

will contribute to building an adaptation framework and adaptive actions appropriate to the actual 

context. In this section, the interview process is presented, and his answers are summarized.  

Interview procedure. 

Author: Phuc Nguyen 

Respondent: Koos Neefjes – Director and Climate Change Expert 

Date of Interview: March 18th, 2024 

Project title: Climate Change Adaptation Strategy for Sea Port Operations in Vietnam. Case study of 
sea level rise in the Mekong Delta 

 

Instructions 

Good evening, Mr. Koos. Thank you for your time and availability for this interview. Let me introduce 

myself and the topic I am researching. Currently, I am completing my bachelor's thesis on the topic 

of climate change adaptation strategies in port operations in Vietnam, Case study of sea level rise 

in the Mekong Delta. As of today, I have made comparisons between the implementation of adap-

tation to sea level rise changes between the Netherlands and the Mekong Delta. However, these 

comparisons are currently only based on documents and articles available online. I am about to 

enter the phase of building an adaptation framework for the Mekong Delta after consulting the 

success of the Netherlands in its water management. Therefore, the purpose of this interview is to 

acknowledge the current situation of the Mekong Delta region, especially adaptation activities to 

sea level rise to support the information in the research paper should be realistic. 

Recording Permission  

Before commencing the interview, I would like to request your consent to record the conversation. 

The objective of this conversation recording is to guarantee that I obtain every aspect of your re-

sponse while maintaining a reflective dialogue with you. I assure you that the recording will be uti-

lized solely for my research objectives and will remain strictly confidential. 

The questions: 

1. The Mekong Delta region has received a lot of attention and large investments from govern-

ments, organizations, and non-profit organizations for climate change in general and sea 

level in particular. So, in your opinion, what value could this investment bring to the region? 
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2 As you know, every year the losses caused by sea level rise in the Mekong Delta region are 

huge. So how can this value be estimated? 

3 What policies or recommendations does Vietnam need to improve on the problem of sea 

level rise in the Mekong Delta in supporting the development of national and private sea-

ports? 

4 I watched the podcast session between you and Hao Tran, CEO of Vietcetera on water man-

agement issues. And I also learned that building a protective wall like Delta Works in the 

Netherlands is a challenge for the Mekong Delta. Also, you mentioned an issue about green 

solutions, can you elaborate a little more on how these solutions can impact infrastructure 

protection or more specifically, whether they can protect port infrastructure? 

At the end of the interview: 

Thank you very much for your time and responses. In addition, I especially want to thank you for 

loving Vietnam and Vietnamese people. Your helping Vietnam over the past 20 years has been truly 

meaningful to our people. The value and time you spend staying in Vietnam and helping people is 

truly a great value. 

And I find what you share very interesting and of course useful for my study. I also assure you that 

your personal information will not be published without your permission. I hope we can stay in 

touch via email, and I will get back to you at the end of the study and with the results I develop. 

Also, I would be honored if you could introduce me to people who share your interest in climate 

change and especially aquatic change. 

Summary of Answers: 

• Large investment funds from the government, organizations and NGOs have been and 

continue to sponsor the Mekong Delta region. At the same time, loans from the Vietnamese 

government were also made to re-plan the area to design infrastructure to help this area 

overcome water management problems. Even so, investments appear to be problematic. 

First, investments to support local people in experimenting with crop and livestock models 

suitable to the context of natural disasters in the Mekong Delta have achieved fixed 

successes. It is effective in helping people adapt to the water environment in this area with 

fixed products such as rice or shrimp that they can grow. This means they do not need to 

migrate to other areas. In addition, another problem lies in the fact that the infrastructure 

has not really achieved its effectiveness, requiring additional investment and loans from the 

government to fully complete the unfinished infrastructure. The construction of unfinished 
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infrastructure will not achieve effective defense methods, and the reason comes from not 

fully completing the entire project. 

• It is difficult to estimate the damage that the Mekong Delta region suffers every year. It is 

impossible to accurately predict natural changes, so natural disasters that suddenly strike 

the palace are not part of a pre-existing plan, so determining losses is still out of control. In 

fact, experts in this field in Vietnam have conducted interviews with local authorities but the 

damage data is still not accurate. Therefore, confirmation of other economic data is not 

possible. 

• Green solutions are extremely difficult to implement in infrastructure. Considering ocean 

surges and cyclones complicates the implementation of environmentally friendly 

infrastructure construction in delta regions worldwide, including Vietnam, where challenges 

extend beyond sea level. Once upon a time, green solutions emerged, such as an 

experimental program in the province of Bac Lieu, however, it failed within a year and 

required an inordinate amount of time to reconstruct. Consequently, the use of natural 

materials to construct protective barriers is utterly impracticable. However, the use of 

combined materials may be considered, this requires additional study. An additional factor 

that warrants consideration is the course of motion exhibited by vessels that are 

approaching the port. By constructing with eco-friendly materials, it may be impossible for 

ships to enter. 

• Indeed, Vietnam has implemented commendable policies to assist the local populace in 

sustaining their livelihoods in regions prone to frequent natural disasters. Expert-explained 

and proposed adaptation policies have also received government approval and are currently 

undergoing implementation. Vietnam has actively embraced international assistance 

regarding climate change, demonstrating a cognizance of the perils it confronts and engaging 

in numerous international climate change organizations. The fact that people continue to 

reside in the region and that its economy continues to expand rapidly is the most 

unmistakable indication that Vietnam's policies to support adaptation to climate change and 

sea level rise are exceptionally sound. 


