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ABSTRACT  

 

BACKGROUND: Aquaculture development is under heavy pressure to be able to meet the 

demand for food and food security. However, aquaculture has resulted in several sustainability 

concerns, and any future growth in aquaculture is facing serious environmental and climate 

change challenges. Vietnam's aquaculture industry is particularly vulnerable to the unpredictable 

and shifting weather patterns brought on by climate change due to its small-scale nature. The 

environmental and climate change implications of aquaculture must be significantly lessened for 

its growth to be sustainable. Studies on how climate change is impacting aquaculture still have 

gaps in developing good adaptation strategies to meet these challenges. Exploring what factors are 

perceived by fishermen in the first line on the seafood quality, availability, and sustainability 

under the impact of climate change is therefore essential to gain solutions for the future challenges 

on this topic. 

 

METHODS: Fishermen, fish farmers, and shipowners from Nha Trang, Vietnam participated in 

the study as informants. To collect data, two in-depth interviews and two focus group discussions 

were conducted. Data from the in-depth interviews and focus group discussions were analysed 

thematically after being transcribed verbatim.  

 

FINDINGS: The thematic analysis of the collected data revealed two main themes: Beneficial 

and challenging factors concerning quality, availability, and sustainability of seafood under impact 

of climate change. The reported beneficial factors: easy access to seafood and economic profit, 

affiliation and secure livelihood, technological support, and adaptation techniques. 

Furthermore, the challenging factors were higher costs and lower profit, pressed price and lack on 

demand of assured quality seafood, lack of sufficient equipments, overfishing and illegal fishing, 

poorer and polluted water, less seasonal period of catch, storm and unforeseen weather, and lack 

knowledge, higher risk, reduced health and well-being.  

 

 

CONCLUSION: A range of both beneficial and challenging factors perceived and experienced 

revealed from various fishers, farmers and shipowners, on what and how they impacted the 

quality, availability, and sustainability of seafood under pressure of climate change in Nha Trang, 

Vietnam. The findings in this study are undertaken by fishermen on the front line to meet these 
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benefits and challenges, Therefore the result of this study may address and express the needs from 

the perspective of the fisherman to make awareness and can be disseminated to policymakers, 

stakeholders, developers and implementers of adaptation strategies of what matters in light of 

pressure from climate change. Moreover, this study can improve existing solutions to better 

manage both the benefits and challenges concerning the quality, availability and sustainability of 

aquaculture and seafood in Nha Trang. This valuable recognition can be relevant for other 

countries as well. Furthermore, this in the term could lead to improved human health around the 

world and malnutrition, and poverty, particularly in the global problem area of sustainable 

development strategies and food insecurity. 

 

KEYWORDS: Climate change, fishers/fishermen, fish farmer, shipowner, perceptions, 

experiences, thematic analysis, Vietnam.  

 

 

 

 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 



iv 

 

TABLE OF CONTENTS  

ACKNOWLEDGEMENTS ............................................................................................................. I 

ABSTRACT ..................................................................................................................................... II 

ABBREVIATIONS ....................................................................................................................... VI 

DEFINITIONS .............................................................................................................................. VII 

1 INTRODUCTION ................................................................................................................. 1 

1.1 BACKGROUND AND LITERATURE REVIEW ............................................................... 1 

1.1.1 Climate change and its impact on food security, sustainability and human health ... 1 

1.1.2 Climate change and its impact on aquaculture and food security ............................. 2 

1.1.3 Climate change impact on quality, availability and sustainability on aquaculture 

and seafood in Vietnam context and study area Nha Trang .......................................................... 5 

1.2 RATIONALE FOR CONDUCTING THE STUDY ............................................................. 9 

1.3 STUDY AIM, RESEARCH OBJECTIVES AND RESEARCH QUESTION ..................... 9 

1.3.1 Study aim ................................................................................................................... 9 

1.3.2 Research objectives ................................................................................................. 10 

1.3.3 Research question .................................................................................................... 10 

2 METHODOLOGIES ........................................................................................................... 11 

2.1 STUDY DESIGN OVERVIEW .......................................................................................... 11 

2.1.1 Study design ............................................................................................................ 11 

 2.1.2 Research method ..................................................................................................... 11 

2.2 RECRUITMENT OF INFORMANTS AND DATA COLLECTION................................ 12 

2.2.1 Study site/area ......................................................................................................... 12 

2.2.2 Study population ...................................................................................................... 13 

2.2.3 Sampling strategy .................................................................................................... 13 

2.2.4 Recruitment process ................................................................................................ 14 

2.2.5 Conducting the in-depth interviews and focus group discussions .......................... 14 

2.2.6 Question guide ......................................................................................................... 16 

2.2.7 Data saturation ......................................................................................................... 17 

2.3 DATA ANALYSIS ............................................................................................................. 18 

2.3.1 Introduction to data analysis .................................................................................... 18 

2.3.2 Transcription and familiarization with data ............................................................ 18 

2.3.3 Initial codes ............................................................................................................. 19 

2.3.4 Searching for- and reviewing themes ...................................................................... 20 

2.3.5 Refining, defining and naming themes .................................................................... 20 

2.3.6 Finalizing the analysis and producing the report ..................................................... 20 

2.3.7 Data security ............................................................................................................ 21 

2.4 ETHICAL CONSIDERATIONS ........................................................................................ 22 

2.4.1 Study assessment and approvals .............................................................................. 22 

2.4.2 Participant information and consent ........................................................................ 22 

2.4.3 Risk assessment ....................................................................................................... 22 

3 FINDINGS .......................................................................................................................... 23 

3.1 DESCRIPTIONS OF THE STUDY PARTICIPANTS ...................................................... 23 

3.2 PRESENTATION OF THE FINDINGS ............................................................................. 23 

 

 

 



v 

 

3.3   BENEFICIAL FACTORS CONCERNING THE QUALITY, AVAILABILITY, AND 

SUSTAINABILITY OF SEAFOOD UNDER THE IMPACT OF CLIMATE CHANGE 

3.3.1 Easy access to seafood and economic profit ........................................................... 25 

3.3.2 Affiliation & secure livelihood ................................................................................ 26 

3.3.3 Technological support (Windy app and Vn Bao)  ................................................... 27 

3.3.4 Adaptation techniques ............................................................................................. 27 

3.4   CHALLENGING FACTORS CONCERNING THE QUALITY, AVAILABILITY, AND 

SUSTAINABILITY OF SEAFOOD UNDER THE IMPACT OF CLIMATE CHANGE 

3.4.1 Higher Cost and lower profit ................................................................................... 28 

3.4.2 Pressed price and lack on demand of assured quality seafood ................................ 29 

3.4.3 Overfishing and illegal fishing  ............................................................................... 30 

3.4.4 Poorer and polluted water ........................................................................................ 31 

3.4.5 Less seasonal period of catch .................................................................................. 31 

3.4.6. Storm and unforeseen weather ................................................................................ 32 

3.4.7 Higher risk, reduced health and wellbeing .............................................................. 33 

4 DISCUSSION ..................................................................................................................... 35 

4.1 DISCUSSION OF THE FINDINGS ................................................................................... 35 

4.1.1 Availability and access to seafood for better or for worse ...................................... 35 

4.1.2 The balance of quality and sustainability ................................................................ 37 

4.1.3 To be sufficiently prepared for changes and find solutions .................................... 38 

4.2 METHODOLOGICAL CONSIDERATIONS .................................................................... 41 

4.2.1 Research design and data collection ........................................................................ 42 

4.2.2 Data analysis and findings ....................................................................................... 42 

4.2.3 Reflections of the research ...................................................................................... 42 

4.2.4 Study’s trustworthiness ........................................................................................... 43 

5 CONCLUSIONS ................................................................................................................. 44 

5.1 IMPLICATIONS ................................................................................................................. 45 

5.2 FURTHER RECOMMENDATIONS ................................................................................. 46 

REFERENCES .............................................................................................................................. 47 

APPENDICES ............................................................................................................................... 56 

A. NSD APPROVAL .................................................................................................................. 56 

B. RECOMMENDATION LETTER .......................................................................................... 58 

C. PARTICIPANT INFORMED CONSENT FORM ................................................................. 59 

D. QUESTION GUIDE ............................................................................................................... 64 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



vi 

 

ABBREVIATIONS  
 

 
CRI   Climate Risk Index 

 

FAO   Food and Agriculture Organization 

 

FGD   Focus Group Discussion 

 

IDI   In Depth Interview  

 

NTNU  Norwegian University of Science nd Technology  

 

NTU   Nha Trang University  

 

SGD   Sustainable Development Goals  

 

TA   Thematic Analysis 

 

UN   United Nations  

 

WHO   World Health Organization  

 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



vii 

 

 

DEFINITIONS  

 
FISHERS/FISHERMEN: A person with a profession as a seafood catcher. Often small-scale 

fishermen and owners of small boats near land (Collins, 2022a).  

 

FISH FARMER: “Someone who rear fish for commercial proposals” (Collins, 2022b).   

 

SHIPOWNER: A fisherman who owns a ship, has an employer and uses it to catch seafood. 

Often deep-sea fishermen's (Collins, 2022c).  
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1  INTRODUCTION 
 

This chapter presents the research background and current literature on the topic under 

investigation. The chapter then outlines the investigation's purpose. The objective of the study, 

aim, and research question is then stated. 

 

1.1 BACKGROUND AND LITERATURE REVIEW  

 

1.1.1 Climate change and its impact on food security, sustainability, and human health 

 

The United Nations defines climate change as long-term changes in temperature and weather 

patterns (United Nations, n.d.). Climate change has a wide range of effects on human lives and 

health. Furthermore, it hinders basic health needs such as clean air, safe drinking water, a 

nutritious food supply, and safe shelter and has the potential to undo decades of global health 

advances. According to the World Health Organization (WHO), this has been predicted for 

decades, and we have already seen and are still seeing it (2021). Additionally, the effects of 

climate change on food security, which is defined by the WHO as having access to enough safe 

and nutritious food to support an active and healthy lifestyle, are receiving a lot of attention 

(2022). 

Based on these concerns, one of the WHO's priorities for combating climate change and 

improving human health is reducing greenhouse gas emissions through improved transportation, 

food, and energy choices, particularly reducing air pollution (2021). Between 2030 and 2050, it is 

predicted that the effects of climate change would result in around 250 000 extra yearly fatalities 

from hunger, malaria, diarrhea, and heat stress (WHO, 2021). By 2050, the world's population will 

be over 10 billion, necessitating a 70% increase in food production to feed those 2.5 billion extra 

mouths. To survive, we must seek solutions to rethink how we farm and eat. Furthermore, 

developing countries with poor health infrastructure will be the least equipped to manage without 

support in preparing for and responding to disasters (WHO, 2021). 
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Figur 1. Health and Climate Change, 2016, by National Health Portal India.   

https://www.nhp.gov.in/health-and-climate-change_pg 

   

1.1.2 Climate change and its impact on aquaculture and food security 

 

The availability and trade of fish products will significantly rise due to temperature changes, 

according to the assessment of fisheries and aquaculture due to climate change (FAO UN). 

Significant societal and economic consequences may also occur, especially for the countries most 

dependent on the sector. The key finding of the 2018 UN FAO report is that "Aquaculture has 

increased food security," however. Research indicates aquaculture will increase food production 

(FAO UN, 2018). Aquaculture has further contributed to the ongoing and significant increase in 

the amount of fish available for human consumption, with catch fishing output mainly staying 

stable since the late 1980s (SOFIA, 2018). Research highlights the sector's potential for expansion 

and the severity of the environmental challenges it must overcome as production rises, calling for 

new sustainable aquaculture development strategies (FAO, 2022). 

https://www.nhp.gov.in/health-and-climate-change_pg
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Figure 2. Increasing role of aquaculture, 2020, by UN FAO. 

https://www.fishfarmingexpert.com/aquaculture-fisheries-un-fao-report/aquaculture-has-

improved-food-security-says-un/1154470 

 

 

Figure 3. World aquaculture production of aquatic animals and algae, 1990 – 2018, 2020, by UN 

FAO. https://www.fao.org/state-of-fisheries-aquaculture/2020/en 

https://www.fishfarmingexpert.com/aquaculture-fisheries-un-fao-report/aquaculture-has-improved-food-security-says-un/1154470
https://www.fishfarmingexpert.com/aquaculture-fisheries-un-fao-report/aquaculture-has-improved-food-security-says-un/1154470
https://www.fao.org/state-of-fisheries-aquaculture/2020/en
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Aquaculture and seafood provide numerous vital societal services. Their significance is justified 

not only by their biodiversity and recreational value but also by the fact that they offer food and 

livelihood for millions of people in communities all over the world, particularly in developing 

nations. Furthermore, aquaculture presently produces 82.1 million tons (46%) of the 179 million 

tons of fish expected to be produced globally, according to FAO (2020). However, aquaculture 

output is expected to account for 53% of all fish produced globally by 2030, up from 46% 

currently (FAO, 2020). 

 

The effects of climate change on aquaculture sustainability have received much attention due to 

the sector's substantial contribution to global food security, nutrition, and livelihoods (Khalid, 

2022). Furthermore, climate change has emerged as one of the significant issues posing numerous 

obstacles to aquaculture output (Do & Ho, 2022). According to several studies, some climatic 

changes, such rising temperatures, changing weather patterns, and an increase in the frequency of 

extreme events, are already having an impact on water supplies, while others are still doing 

(Elsheikh, 2021, pp. 167-173). 

 

While aquaculture and seafood are essential, some ecosystems, including coral reefs, are badly 

impacted by several causes, including overfishing, coastal development, tourism, ocean 

acidification, and climate change (Quach, 2018). Furthermore, it is critical to remember that 

climate change's effects will impact aquaculture production systems and the entire chain (Farmery 

et al., 2022). Climate change may therefore be seen as an unavoidable risk that endangers 

socioeconomic growth by putting more pressure on the demand for and supply of food and the 

livelihoods of the fishers community (IPCC, 2019). 

 

Several studies have investigated how aquaculture will be impacted by climate change both locally 

and globally (Fleming et al., 2014; Maulu et al., 2021). Most of these studies' conclusions have 

been reviewed in light of climate change's detrimental effects. However, most research tends to 

focus on the negative implications of predicted climate change on aquaculture while paying little 

attention to the positive benefits, which are critical for creating adaptation measures. It needs to be 

clarified from the current literature assessments how the predicted climate shift could affect the 

aquaculture business's sustainability. Such information is precious in establishing the best climate 

change solutions for communities that rely on aquaculture for a living (FAO, 2018). 
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1.1.3 Climate change impact on quality, availability and sustainability of aquaculture and 

seafood in the context of Nha Trang and Vietnam 

 

Vietnam is one of the top ten nations most impacted by climate change, according to 

Germanwatch's Global Climate Risk Index (CRI) 2020. The nation was ranked sixth in the world 

in 2018. (Deckstein et al., 2019). Furthermore, Vietnam is a coastal nation on the west bank of the 

East Sea, with a coastline that runs 3,444 kilometers from north to south and more than 3,000 

major and minor islands (CIA, 2022). Because of a combination of geographical and societal 

characteristics, Vietnam is particularly vulnerable to climate change. The country is vulnerable to 

typhoons and flooding due to its long coastline. Despite its vulnerability, Vietnam is the fourth-

largest aquaculture producer in the world after China, India, and Indonesia, and its share of global 

output in 2016 was 4.5%. Moreover, since 2014, the country has surpassed them as the third-

largest fish exporter, after China and Norway (FAO, 2020). However, according to the Vietnam 

Fisheries Development Strategy for 2021-2030, capture output is predicted to fall from 3.8 million 

tons in 2020 to 2.8 million tons in 2030. In response to the fall in capture one of the goals of the 

Vietnam Fisheries Development Strategy for 2021-2030 is to increase aquaculture, particularly of 

marine species (Directorate of Fisheries, 2021). Even though the country is rapidly developing, 

there are still many low-income districts. In fact, low-income people will be most affected by 

climate change since they lack financial resources (Bangalore et al., 2019).  

According to Johnson and Pham (2020), the largest portion of aquaculture production in Vietnam 

occurs on a small, or local, scale. The country's aquaculture industry is particularly vulnerable to 

the unpredictable and shifting weather patterns brought on by climate change due to its small-scale 

nature (Johnson & Pham, 2020). Although aquaculture has been successfully practised for 

centuries in Vietnam, there are still issues with sustainable growth in the industry (Tri et al. 2021). 

In addition, the country’s fisheries sector faces serious barriers to sustainable development due to 

climate change (Tran et al., 2022). The Sustainable Development Goals of the United Nations, ( 

SGDs ) are in line with Vietnam's long-term development policy and call for responsible 

production methods, the protection of coastal, marine, and terrestrial ecosystems, and the 

combating of climate change (Ministry of Planning Investment, 2018). According to Wilbanks 

(2003), climate change both hinders and stimulates progress toward the SGDs. By avoiding the 

harshest effects of climate change, a solid foundation for the long-term growth of Vietnam's 

fisheries industry may be established (Wilbanks, 2003). 
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The study by Dang et al. (2015) looked at the contributions of fisher knowledge to marine 

fisheries management for sustainable development in order to find adaptation strategies. The study 

contends that fisher knowledge contributes greatly to the sustainable management of marine 

fisheries (Dang et al., 2015). Furthermore, a recent similar study conducted in Nha Trang 

examined the local knowledge of fish farmers about the impact of climate change on aquaculture 

in Vietnam (Johnson & Pham, 2020). Many serious climate-change threats were found as a result 

of this investigation. Farmers can already feel the effects of these concerns, and it is only a matter 

of time before things worsen. In addition, the study demonstrates that aquaculture farmers in 

Vietnam have a wealth of relevant climate change knowledge, which can aid in the development 

of climate change adaptation techniques (Johnson & Pham, 2020).  

Nevertheless, evaluations of the literature and studies demonstrate that the influence of climate 

change on the quality, availability and sustainability of seafood is little known. Most studies 

addressing the consequences of climate change focus on the increase or fall of fish stocks, yields, 

and incomes (Asiedu et al., 2019; Marshall et al., 2009). Additionally, if supply is insufficient to 

meet demand, prices would rise, worsening the security of seafood and health-related problems. 

Therefore, a deeper comprehension of the connection between food insecurity and human health is 

required. As a result, according to the study by Belton et al. (2022), seafood from inland and 

marine capture fisheries is relatively undervalued despite being an important food that 

considerably contributes to diets and health. Another study attempts to highlight how fishing, 

aquaculture, and climate change are putting these relationships to the test, as well as the hazards 

and benefits to people's health that follow (Joseph et al., 2015). There are strong links between 

human health and well-being and living marine resources. These links are complicated, remain 

uncertain, and are influenced by global change (Joseph et al., 2015). 

 

Given the foregoing, there is still an urgent need to act and investigate factors that may influence 

the impacts of aquaculture under pressure from climate change, and how this affects seafood 

quality, availability, and sustainability. This is important to be able to understand and adapt 

excellent tactics and fill the gap for what is unknown and predicted to be difficult in the future.  

Furthermore, exploration and understanding of these aspects might assist stakeholders and fishers 

to respond to policymakers' demands, ensuring ecosystem sustainability, and avoiding food 

insecurity. To better understand both the beneficial and challenging factors in light of climate 

change, as well as to adapt sustainable measures, this study aims to investigate fisher experiences 
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and perceptions on what factors affect the quality, availability, and sustainability skills of seafood 

in Nha Trang, Vietnam. 

The majority of people in Nha Trang make their living mostly from fishing. Despite the fact that 

the most of them are small, unequipped wooden boats, fishing boats make up 30% of all landings 

in the province of Khanh Hoa (Do & Pham, 2020). Nearly 67,400 tons of seafood were reportedly 

harvested and raised in Khanh Hoa, Nha Trang, during the first half of 2021, up 2.86% from the 

year before, according to the estimates of the Khanh Hoa Provincial Statistics Office (2021).  

More specifically, more than 59,593 tons of seafood were captured, while more than 7,800 tons of 

seafood were produced through aquaculture. The fisheries sector in the study area continues to 

implement measures to prevent illegal, unreported, and unregulated fishing in addition to timely 

implementation of policies to help fishermen. For seafood grown through aquaculture, local 

authorities have provided farmers instructions to pay attention to the seasonal calendar, minimize 

the impact of weather and diseases on seafood, and regularly monitor farming areas and the 

aquaculture process (Khanh Hoa News, 2021).  

Despite aquaculture and seafood may give some benefits to human health on a local level, such as 

increased access to natural resources, there are still other factors that will have a huge impact on 

these natural resources as well. In light of climate change, these factors can and will create serious 

seafood security and safety concerns (Toan, 2022). As Nha Trang is a coastal area in Vietnam, 

other factors such as unsustainable fishing and aquaculture activities, as well as climate change, 

notably sea warming and ocean acidification, pose a concern. Nha Trang Bay has already been 

experiencing extreme weather events that affect livelihoods (Toan, 2022). 
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Figure 4. Nha Trang City. Cyclone hazard is classified as high, n.d., by GFDRR. 

https://thinkhazard.org/en/report/74132-vietnam-khanh-hoa-nha-trang-city/CY  

To better understand how literature and studies on this topic are linked with the food security of 

seafood and human health. This study sought to investigate how fishermen in Nha Trang perceive 

the factors and the impact of climate change on the sustainability, availability, and quality of 

seafood. A qualitative approach was used which included in-depth interviews and focus groups 

with farmers and fishers, to explore the perceived factors. 

 

The interviews were conducted to acquire firsthand information on present climate change 

consequences as experienced by fishermen, farmers, and shipowners. Additionally, interviews 

were conducted to investigate what factors, in light of climate change, affect the quality, 

availability, and sustainability of seafood, as well as how they are adjusting to these risks and 

identifying gaps. The current study allows us to better understand, create awareness of, and link 

the impact of climate change on the quality, availability, and sustainability of seafood and human 

health. 

 

 

 

 

 

 

https://thinkhazard.org/en/report/74132-vietnam-khanh-hoa-nha-trang-city/CY


9 

 

1.2  RATIONALE FOR CONDUCTING THE STUDY  

This chapter describes why this study was conducted and why the area and research topic were 

chosen.  

 

The purpose of this study is to explore what factors and how environmental and climate change 

affects the quality, availability, and sustainability of seafood as perceived and experienced by 

fishers in Nha Trang, Vietnam. Furthermore, the research is especially focused on fishermen and 

farmers who have been and will continue to be exposed to varying degrees of climatic change 

throughout their working lifetimes. Climate change is still undergoing rapid and unpredictable 

change. Furthermore, in order to comprehend and have a better knowledge of these changes, it is 

critical to gain first-hand experience with how people on the front lines are affected by these 

changes.  

 

To understand what factors and how climate change affects the quality, availability, and 

sustainability of seafood, it is critical to study how fishermen perceive and experience climate 

change in terms of capture, livelihood, and well-being. This is important because their 

perspectives may provide key indications about what factors and how climate change on 

aquaculture and seafood affect food insecurity. Fishermen's and farmers' experiences can be 

highly useful in determining where the shoe pinches the most in terms of issues and climate 

change implications. As a result of this, it is crucial to investigate fishermen's and farmers' 

perceptions and experiences about which factors and how climate change affects the quality, 

availability, and sustainability of seafood. By uncovering both beneficial and challenging factors 

that have an impact on this topic, we can likely discover sustainable strategies and solutions to fill 

the gap for food security and human health. 

 

1.3  STUDY AIM, OBJECTIVES, AND RESEARCH QUESTION  

The aim of the study, research objectives, and research question are described in this section. 

 

1.3.1  Study aim  

 

In order to gain insight into issues of seafood security and human health in the context of climate 

change, this study aims to explore the perspectives and experiences of fishermen in Nha Trang, 
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Vietnam. The results of this study may eventually influence policymakers to take climate change 

and its effects on food security and public health in fishing communities more seriously. 

 

1.3.2  Research objectives 

 

The study's overall objective is to investigate and gain an understanding of what factors and how 

climate changes affect the quality, availability, and sustainability of seafood as viewed and 

experienced by the fishermen community in Nha Trang, Vietnam. Furthermore, the study is 

guided by the following specific objectives:  

 

● To discover what factors impact seafood quality, availability, and sustainability under 

the press of climate change 

● To explore their perceptions and experiences of how these influences their lives, well-

being, and health 

1.3.3 Research question  

 

What factors are associated with fishermen's perceptions of the quality, availability, and 

sustainability of seafood in light of climate change in Nha Trang, Vietnam?  
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2  METHODOLOGIES 

This section contains a description of the chosen study design. It also covers how study 

participants are recruited and how data is collected. In addition, the data analysis technique is 

described. The chapter provides information on data management strategies and how the data was 

stored. The study's ethical considerations are also addressed.  

 

2.1  STUDY DESIGN OVERVIEW 

This section covers the research method used in the study. 

 

2.1.1  Study design 

 

The impact of climate change on food quality and availability can be a complex issue, particularly 

for a developing and culturally varied population, making a community-based approach especially 

appropriate for addressing this topic. This study focuses on fishermen, fish farmers, and their 

families. The University of Nha Trang, The Norwegian University of Science and Technology, 

and the participating community will achieve community participation by allowing for continuous 

knowledge exchange and feedback. 

 

Furthermore, a qualitative design is used to investigate fishers' perceptions and experiences of 

what factors are associated with fishermen's perceptions of environmental and climate change on 

the quality, availability, and sustainability of seafood in Nha Trang, Vietnam. This research 

method is ideal since the community of fishermen and fish farmers is on the frontlines of climate 

change, and it will serve to draw attention to the human health and food security concerns of the 

environment and climate change. With a focus on connections and values that quantitative 

approaches are unable to capture, a qualitative design will also enable one to investigate public 

perceptions, experiences, and problems. 

2.1.2  Research method  

 

A qualitative research approach was used to conduct this study. In qualitative research, 

participants' experiences, perspectives, and actions are collected. Understanding human behavioral 

patterns and processes which can be hard to measure is one of the advantages of qualitative 

research. A qualitative method allows participants to describe how, why, or what they were 

thinking, feeling, and experiencing at a certain time or during an event of particular interest. 
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Phenomena like feelings, attitudes, and actions can be difficult to accurately capture quantitatively 

(Tenny et al., 2022). It is crucial to research and comprehend the perspectives of fishermen on this 

topic since they are in the first line and have a unique understanding of what and how climate 

change could impact their existing practice and the potential challenges as well as opportunities.  

 

Therefore, it is vital to focus on fishers’ perceptions, which could provide inventors of their 

experiences with valuable information. Focus group discussions (FGD) with subjects from various 

fishermen in Nha Trang, Vietnam, were used to collect data. Furthermore, Braun and Clarke's six-

step thematic analysis method was used during data analysis (2006). It is a method for analysing 

the collected data, and when selecting codes and creating themes, it also involves perception 

(Kiger & Varpio, 2020).  

 

2.2  RECRUITMENT OF THE INFORMANTS AND DATA COLLECTION  

The study site, study population, sampling methodology, and recruitment process are all described 

in this section. This section also addresses the focus group question guide, how the interviews 

were run, and how data saturation was achieved. 

 

2.2.1  Study site 

 

The study area is in the seaside city of Nha Trang in the southern Vietnamese province of Khanh 

Hoa. The city is home to around 500,000 people. Because of its special marine ecosystem, Nha 

Trang Bay is one of the rare natural bay systems in the world. The bay of Nha Trang is in the 

southern maritime area of Central Vietnam. With a surface area of 507 km², the bay extends 

between Cay Cape (north) and Dong Ba Cape (south); the coastline (103 km) includes two distinct 

parts, continental, and islander. Thus, contributing to great biodiversity but also to the 

development of maritime activities (World Bays, 2018). 

 

In Nha Trang, the study was conducted with three different levels of fishers. Each fishing position 

belonged to various levels of tasks, backgrounds, and experiences in fisheries. There are various 

fishing positions such as small-scale fishermen who navigate small fishing boats, fish farmers, 

deep-sea fishermen, or ship owners.  
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2.2.2  Study population  

 

The included informants have professions as seafood catchers, seafood farmers, fishers as 

employers, and ship owners working as fishermen in Nha Trang, Vietnam. Furthermore, another 

criterion for inclusion was that the fishers had three years or more experience as fishermen. This is 

because they are in the first line when it comes to experiences with seafood catching and their 

perceptions about the environment and climate change have an impact on their catch. 

Pictures/videos collected for this study demonstrated how they work and their environment.  

To obtain diverse data, study participants were recruited from various levels of fishermen with 

different tasks and responsibilities in Nha Trang. This was done to collect various perceptions and 

experiences about the study's aim. The facility for recruitment was chosen based on the population 

size of the local government area, and whether the fishermen workers have experience. 

 

2.2.3  Sampling strategy 

 

In this study, purposeful sampling was chosen as it is known as a selection made with the intention 

of being the most informative. The more similarly the sample fits the intended study population, 

the easier it will be for the researcher to account for the many factors involved according to 

(Tenny et al., 2022). Communication will be done in the language best suited for the participants 

(either the local language or English); the study researcher is a native of Vietnam and speaks 

fluently in both languages. 

 

The aim of the study and the available resources (such as money and time) was taken into account 

when choosing how many participants to include in the investigation. The co-supervisor and the 

researcher expected each informant to give data-rich insights into the issue under investigation 

when they recruited a total of 14 informants to participate in the study. Focus groups are utilized, 

when group dynamics and a community perspective on a topic are sought (Tenny et al., 2022). 

Two focus group discussions (FGDs) and two individual depth interviews (IDIs) were conducted. 

In-depth interviews are useful for learning more particularly about someone's behaviours and 

beliefs or for exploring more deeply into a new subject. The method is widely used to relate other 

data and give a fuller understanding of what occurred in the attempt and why (Boyce, 2006).  

FGDs, as compared to individual depth interviews, are small group talks intended to encourage 

conversation among interviewees regarding a certain topic (Patton, 2002, p. 385). FGDs are easier 

to organize than experiments or large-scale surveys and can offer more varied and natural 
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feedback than individual interviews (George, 2022). FGDs are also perfect for people from similar 

backgrounds as they are exploring investigations and can stimulate more active discussion 

between participants (Clarke & Braun, 2013). Furthermore, in order to assess the experiences and 

perceptions of a specific community, namely fishers and fish farmers, a similar sample method 

was adopted for this study. To get a variety of perspectives on the topic, many fishermen were 

interviewed at once. Additionally, it was intended to maximize discussion and give speakers a 

moment to pause and think before continuing. 

 

2.2.4  Recruitment process  

 

In collaboration with NTU University in Nha Trang, as well as an external supervisor and an 

external assistant co-supervisor, approval and assistance were provided for the data collection 

from the chosen sample. An approval letter was delivered to the NTU University in Nha Trang, to 

be able to access the facilities and collect data. Then, the master's student was given the 

opportunity to meet the external supervisor and the co-supervisor in person, where she was also 

able to present the project's purpose to them. The external co-supervisor relayed the information to 

the fishermen in the local community. Potential informants received a call from the co-supervisor 

and were given information about this study and were informed that they will get a consent form 

of information in Vietnamese via the master student, before the focus group discussion and the 

interviews. The aims, procedures, benefits, risks, confidentiality, and voluntariness of the research 

were all included in the information letter and permission form. Additionally, the letter provided 

contact information in case any questions or requests for explanations regarding the research were 

made. Additionally, interested fishermen and fish farmers informed the co-supervisor of their 

interest in participating in the study and provided verbal consent by answering. After a recall from 

the co-supervisor contacting potential informants, the date and location for the focus group 

discussions and the interviews were chosen. On the day of the FGDs and interviews, the 

participant gave written consent. 

 

2.2.5  Conducting in-depth interviews and focus group discussions 

 

The researchers were unable to make the scheduled trip to Vietnam because of the COVID-19 

incident. The master student could then attend the interviews and FGDs with the assistant co-

supervisor when it became available again. All interviews were face-to-face interviews, two took 

place at a local café, one at the participant’s home, and one at the participant's fish farm. During 



15 

 

the debriefing, both researcher and the assistant co-supervisor wrote down relevant findings of 

interest. The interviews were conducted at a time and location of the participant’s preference. This 

allowed the researcher to examine both written and verbal forms of the data. The data collection 

took place between July and August 2022. Focus groups are often held with According to Steven, 

structured interviews ask each participant a specific number of questions. It is generally one-on-

one and suitable for sensitive topics or those that require deep research. Focus groups are 

frequently conducted with 8 to 12 members as the target group when interactions and consensus 

perspectives on a subject are desired (Tenny et al., 2022). There were two depth interviews and 

two focus group discussions with a total of 14 participants. Individual, 40–45-minute-long in-

depth interviews were conducted. There were six people in the focus group, and the conversations 

lasted for 45 to 50 minutes. All participant interviews for the study were conducted in person. 

 

At first, the researcher had planned to conduct between 6-7 in-depth interviews, thus because of 

timesaving and to be able to explore even more experiences between the participants as the 

discussion goes along. The FGDs were held while the fishermen were not on duty. This was done 

to gather as many fishermen as possible at the same time. Consequently, this resulted in some 

interruptions during the FGDs, as one 1 of the fishermen had to leave the FGDs for some urgent 

reason. Using Sony PX370 Voice Recorder, 2 focus group discussions were audio recorded. The 

participants received both written and verbal information about the FGDs being audio recorded, 

and the primary researcher conducting the interviews received the participants' consent on this. 

The communication was held in Vietnamese. Moreover, the two in-depth interviews were 

conducted without recording. The reason for this is that the participant did not want to be recorded 

but could provide us with the interviews by taking good notes. This was also expected as 

individual interviews can lead to more sensitive information (Tenny et al., 2022). For this, the 

assistant co-supervisor and the researcher were taking notes during the interviews. In addition, the 

researchers ought to include fishermen with various areas of responsibility to be able to 

comprehend as many different experiences and perspectives as possible.  

 

Prior to the interviews and discussions starting on the day of the IDIs and FGDs, the principal 

researcher present provided the participants' verbal information. They were informed that 

participation in the study was voluntary so the exit would not have any negative effects. They 

were also told that they would have access to the research findings before they were published. It 

was emphasized by the assistant external co-supervisor who participated in the IDIs and FGDs 

that she wasn't only there to help the researcher. There won't be any testing, judging, or evaluation 
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of the fishers. There were no right or wrong responses. They were also allowed to ask questions 

vocally. The participating fisherman gave their verbal and written agreement before the researcher 

started the IDIs and FGDs.  

 

Table 1. An overview of the interview type, total participant, and profession status: 

Interview type Total participants Fisheries scale/status 

Focus Group 1 (FGD1)   N=6 Participants (P1-6) Small scale fishers  

Focus Group 2 (FGD2)   N=6 Participants (P1-6) Small scale fishers 

Individual depth interview (IDI 

1) 

  N=1 Fish farmer  Fish farmer 

Individual depth interview (IDI 

2) 

  N=1 Shipowner  Shipowner 

 

With opening questions into the fishermen's overall viewpoints on seafood and their first 

understanding of climate change. The issue of seafood availability, quality, and how climate 

change affects their day-to-day work was discussed. In addition, they were asked about their 

experiences and perceptions of their current working life and how these may affect their health, 

well-being, and future. Furthermore, they were asked about their understanding of, awareness to, 

and personal experiences with environmental and climatic change. The fishermen were then asked 

about how they utilize and capture seafood in their area, about any equipment they may use, about 

the benefits and challenges of this form of fishing, and about how environmental and climatic 

change could affect their current process. In order to elicit more information, elaboration, or 

clarification from the fishers, follow-up questions were used. For example, can you tell me more 

about your experiences with climate change? How does it affect your daily life? How does it 

affect your daily work? How does it affect your health? In addition, to make the debate flow and 

seem as natural as possible, the focus group discussions and interviews were not always conducted 

in the order specified by the question guide. 

 

2.2.6  Question guide  

 

During the focus group discussions and interviews, a semi-structured questioning guide with 

open-ended questions (Appendix C) was used to evoke detailed responses about the fishers' 

perceptions and experiences of how environmental and climate change may have influenced the 
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quality, availability, and sustainability of seafood in Nha Trang. The researcher permitted 

participants to bring up any other topics that may have come up during the discussion, even 

though the questions in the guide had already been developed prior to the FGDs. For the two 

individuals interviewed, answers were answered directly to the researcher. For the focus group 

discussions, a total of 12 participants, divided into two FGDs, were encouraged to connect with 

one another by asking questions. In the first discussion, they responded with a few words and brief 

sentences. Moreover, the duration of the first FGDs was 44 minutes. The primary researchers 

decided to slightly modify the question guide in order to collect more information from the 

participants and stimulate a discussion between them. New questions were added to the guide. The 

participants were questioned on their thoughts on food security and how they felt it may affect 

people's health. There were also a few probes included in the questions. The researcher who 

attended the focus group discussions noticed changes in the conversations as a result of the 

addition of new questions and probes to the question guide. There was increased interaction 

among the fishermen, who elaborated on their previous statements. Additionally, the length of the 

second FGDs discussions increased from 40 min to 54 minutes. 

 

2.2.7  Data saturation  

 

Transcribing and analysis began after the focus groups and interviews so that any required 

changes to the research could be made while data was still being collected. According to Braun 

and Clarke (2013, p. 115), "data collecting does not contribute anything new, and the range of 

viewpoints appears to be thoroughly covered" when there is a saturation of data. The researcher 

and the assistant could observe that the informants' statements were repetitive, and no new codes 

emerged throughout the analysis of the data from the two focus groups and two interviews (Clarke 

& Braun 2013, p. 115; Braun & Clarke, 2021). Then, the data-collecting process was over. 
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2.3  DATA ANALYSIS 

In this section, the data analysis strategy is described. It describes the transcription of the data, 

how the researchers became familiar with the information acquired, how the information was 

coded, and how the themes emerged. 

 

2.3.1  Introduction to data analysis  

 

The researcher will constantly consider her positional roles as a scientist, student of global health, 

Vietnamese/Norwegian, health worker with a strong interest in climate change and its effects, a 

mother, etc., by taking into account how these aspects of her identity affect the analytical process 

and affect the collection of data. The collected data was sorted and categorized into categories and 

main themes and patterns were discovered. To make sure all viewpoints were classified, the 

researcher went over the transcripts several times. Themes on the environment, climate change, 

and its effects on food security were connected to existing literature and relevant theories. 

 

Thematic analysis was performed on the data from the individual interviews and FGDs using 

Braun and Clarke's (2006) six-step framework for thematic analysis (TA), a method for 

“detecting, analysing, and reporting data patterns (themes) inside data" (Braun & Clarke, 2006, p. 

6). 

When qualitative data are analysed, the data are transformed into findings (Patton, 2002).  

TA is described as a flexible and easy-to-learn analysis technique, suitable for those with little 

experience in qualitative research, including student projects (Clarke & Braun, 2013, p. 177).  The 

six-step guide of Braun and Clarke (2006) for TA includes the following steps: 1- Familiarization 

with the data, 2- Generating initial codes, 3 - Searching for themes, 4 - Reviewing themes, 5 -

Refining, defining, and naming themes, 6- Finalizing the analysis and producing the report.  

 

2.3.2  Transcription and data familiarization 

 

The researcher verbatim transcribed the audio recordings and notes made by her and the assistant 

external co-supervisor while conducting the interviews and FGDs on the same day or the next. 

As stated by Clarke and Braun (2013, p. 164), our memory after participating in an interview and 

FGD is typically clear for just a few days, and then details fade, thereby making the transcription 

on the same or the next day, useful. The recorded interviews were translated as necessary and then 
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translated into English. The first step in the analysis process, according to Kvale and Brinkmann 

(2009, p. 186), is transcribing, which prepares the data for the subsequent analysis (Clarke & 

Braun, 2013, p. 134). Interviews recorded were translated as needed and transcribed into English. 

To ensure anonymity, the names of the participants were not obtained. A Sony 3PX370 audio 

recording device was used during the interviews. The audio recordings were transferred from the 

external digital audio recorder to the main researcher’s institutional Microsoft Office 365 account 

for temporary storage and were later deleted from the audio recorder. During the transcription, the 

process involved multiple playbacks to ensure that all verbal content from the recordings was 

transcribed. During the FGDs, there was some background noise (traffic noises and people talking 

in the cafe). In addition, some of the informants were talking over one another, which led to some 

interruptions in the audio recordings, and therefore some parts were difficult to transcribe. 

According to Kvale and Brinkmann (2009, p. 162), it is not uncommon that the transcriptions of 

FGDs appear a bit messy, as a result of group interaction. In addition to verbal communication, the 

transcripts also included nonverbal communication by notes. This was performed to get 

familiarised with the data and ensure that everything was included in the transcripts. The assistant 

who did not transcribe the FGDs reviewed together each transcript to verify the quality of the 

transcripts and to complete inaudible words and sentences encountered by the researcher.  

 

2.3.3  Initial codes  

 

After becoming familiar with the data, the material from the collected data was coded. The 

primary researcher utilized Microsoft Word's transcription function within the university's 

institutional Office 365 account to facilitate her verbatim transcription of all the interviews. 

To help the researcher get a proper overview and structure of the data, as well as to make it easier 

for them to reorganize and reorganize codes, the transcribed files were transferred and used as 

tables in Microsoft Word. 

 

A systematic coding approach was used, which involves categorizing all data relevant to the study 

subject (Clarke & Braun, 2013, p. 206). A code is a term or brief phrase that expresses the essence 

of why you think a certain piece of data may be important, according to Clarke and Braun (2013, 

p. 206). Data extracts were coded, and then all of the extracts with the same code were collected 

(Braun & Clarke, 2006). 
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2.3.4  Searching for and reviewing themes  

 

Multiple codes were used as the organizing factor for the development of a theme (Braun & 

Clarke, 2006). The researcher made sure that each grouping had a unique primary organizing 

principle that the data extracts were able to capture. Following the coding process, the codes and 

the collected data pertaining to each code were evaluated to establish the overlapping and 

similarity between codes (Clarke & Braun, 2013). Not only did the themes identify the most 

prevalent aspect of the data, but they also conveyed something essential and important to 

answering the research question (Braun & Clarke, 2006). During the phase of searching for 

themes, the researcher frequently created mind maps with paper and pen, which assisted them in 

gaining a thorough overview of potential themes. Furthermore, potential themes were identified by 

the researcher. The identified themes were carefully considered by the researcher, as well as 

together with the assistant external co-supervisor. Throughout the analysis process, themes were 

continuously revised and refined in relation to the research topic (Braun & Clarke, 2006). 

 

2.3.5  Refining, defining, and naming themes  

 

The themes were compared to the codes and the collected data to make sure they were suitable for 

the dataset. Further, coded data was moved in and out of the themes as well as the themes were 

slightly rebalanced to improve theme fit (Clarke & Braun, 2013). The identified themes were 

coherent, clear, and relevant to the study topic, the researcher realized at last. They also 

represented the meaning of the data (Braun & Clarke, 2006). The researcher made an effort to 

name the themes in a clear and informative manner in order to convey the essence of the data set 

(Braun & Clarke, 2006). Additionally, the dataset was reviewed using the themes to make sure 

that the data correctly answered the study question (Braun & Clarke, 2006). 

 

2.3.6  Finalizing the analysis and producing the report 

 

Data extracts from the informants were chosen to describe each aspect of the themes once the 

researcher came to an agreement on the definitions of the primary themes and the subthemes that 

followed afterward (Braun & Clarke, 2006). When publishing the project's findings, the researcher 

used these examples to highlight the different themes and sub-themes. 
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2.3.7  Data security  

 

Only the researcher could unlock the data since only she knew the password. The files were 

encrypted before being posted to a private OneDrive map that was only accessible by the 

researcher and the assistant co-supervisor who were taking part in the project's fieldwork. 

The participating fisherman was not required to provide names or other traceable, personal 

information; thus, these details were removed from the interviews and focus groups. The 

transcripts used the fisherman's occupation and a unique identification number to identify them. 

The notes and audio recordings were password-protected, kept separate from any work related to 

the thesis, and only the researcher conducting the IDIs and FGDs in Nha Trang had access to 

them. The audio recording device's recorded data were deleted after the transcripts were finished 

and properly examined by the researcher. The written consent forms will be secured and kept 

excluding any thesis-related activities. The data is only accessible to the researcher conducting the 

IDIs and FGDs in Nha Trang. The transcripts will be safely saved online in encrypted form. 

Following the rules of Datatilsynet (2019), the written consent forms and encrypted transcripts 

will be deleted after the end of the study. 
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2.4 ETHICAL CONSIDERATIONS  

This chapter describes the ethical aspects of the study, including study assessment, approvals, 

participant information and consent, and risk assessment.  

 

2.4.1  Study assessment and approvals  

 

Approval was obtained from the NSD (Appendix A). Furthermore, permission was obtained from 

the University of Nha Trang (NTU). A contact person from the University of Nha Trang assisted 

in guiding and recruiting the informants who were participants in the current study.  

 

The study does not aim to generate knowledge about any individual's medical history or the 

medical or health effects of climate change and food availability. Rather, the aim is to gain insight 

into the effects in each context, at the community level. Written informed consent was obtained 

from fishermen and fish farmers prior to participation and all data was anonymized.  

 

2.4.2  Participant information and consent  

 

Before the data collection, the fishermen were provided verbal information regarding the project's 

purpose, procedure, potential risks, benefits, confidentiality, voluntarism, ethics, and contact 

information from the researcher. The rights of the participants to withdraw their consent and 

participation in the study were communicated to them. The researcher received both verbal and 

written informed consent (Appendix B) from everyone that participated in the study. Participation 

was entirely optional. 
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3  FINDINGS  

 

A description of the fishers who participated as informants for the study introduces this section. 

The findings of the current research are then presented in the chapter. 

 

3.1  DESCRIPTION OF THE STUDY PARTICIPANTS  

 

All fishers who participated in the study were citizens of Nha Trang. The fishers worked in 

various scales within fisheries, as fishers, fish farmers, or fish who also owned ships. The fishers 

worked with different types of fishing methods such as longliners, divers, netting, and trolling. 

 

Table 2. The participants varied by gender, age, and years of experience. 

A profession within 

Fisheries 

Number and Gender Age Range Years of Experiences 

Fisher 8 Males 35 - 58 10 – 30  

Fish farmer 1 Male 45 25 

Fisher who also owns 

ships 

5 Males 42 - 60 20 – 35  

 

3.2  PRESENTATION OF THE FINDINGS  

 

In light with the topic and research question: what factors are associated with fishermen's 

perceptions of impact on the quality, availability, and sustainability of seafood in light of climate 

change in Nha Trang, Vietnam, the thematic analysis of the collected data revealed two main 

themes:  

 

1) Beneficial factors concerning quality, availability, and sustainability of seafood under 

impact of climate change: 

 

2) Challenging factors concerning quality, availability, and sustainability of seafood under 

impact of of climate change 
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The reported beneficial factors concerning quality, availability, and sustainability of seafood under 

impact of climate change: 

- Easy access to seafood and economic profit, affiliation and secure livelihood, technological 

support (Windy app and Vn Bao), and adaptation techniques.  

 

Furthermore, the reported challenging factors concerning quality, availability, and sustainability of 

seafood under impact of of climate change: 

- Higher costs and lower profit, Pressed price and lack on demand of assured quality 

seafood, Lack of sufficient equipments, Overfishing and illegal fishing, Poorer and 

polluted water, less seasonal period of catch, storm and unforeseen weather, and lack 

knowledge, higher risk, reduced health and well-being.  

 

Table 3. Overview of the themes identified through analysis. 

Main themes Sub-themes 

 

Beneficial factors concerning the quality, availability, 

and sustainability of seafood under the impact of 

climate change 

 

 

 

 

● Easy access to seafood and 

economic profit 

● Affiliation and secure livelihood 

● Technological support  

o WINDY app  

● Adaptation techniques  

 

Challenging factors concerning the quality, 

availability, and sustainability of seafood under the 

impact of climate change 

 

 

 

● Higher costs and lower profit 

● Pressed price and lack on demand of 

assured quality seafood  

● Overfishing and illegal fishing 

● Poorer and polluted water 

● Less seasonal period of catch 

● Storm and unforeseen weather, and 

lack knowledge 

● Higher risk, reduced health and 

well-being  
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3.3  BENEFICIAL FACTORS CONCERNING THE QUALITY, 

AVAILABILITY, AND SUSTAINABILITY OF SEAFOOD UNDER THE 

IMPACT OF CLIMATE CHANGE 

 

Through thematic analysis, three sub-themes linked to the first main theme were identified, 

describing beneficial factors concerning the quality, availability, and sustainability of seafood in 

light of climate change. The following sub-themes include easy access to seafood and economic 

profit, affiliation and secure livelihood, technological support (“WINDY app” and “Vn Bao”), and 

adaptation techniques  

 

3.3.1 Easy access to seafood and economic profit 

 

In the interviews and focus group discussions, the fishermen emphasize how easily seafood can be 

accessed in Nha Trang, which also ensures the availability of food. They also discussed the 

uncertainty that comes with it: 

 

“I'm now retired as a fisherman but own a ship and recruit people to go on catching 

tour… Sometimes we come with a big catch and make a high economic profit, sometimes 

we lose… We are very blessed to live in Nha Trang with such a big resource when it comes 

to seafood. The sea is deep and endless for us as we are a coastal city...” (FGD 1, P6) 

 

“To live in Nha Trang which is a sea city, we are lucky to have a deeper sea, and the 

marine ecosystem has been good, despite the city moving and taking over.” (FGD 2, P3) 

 

“The first investment was when I took a loan at the bank in 2013, I could harvest at least 

15 tons each time. For us who lives in Nha Trang and could have a boat then, we manage 

to harvest a lot of seafood… And I manage to repay the loan from the bank within 3 years. 

The sea in Nha Trang is deep and there are a lot of big fish and other types of seafood 

available for us who live here. After many bad years of harvest lately, I have wanted to sell 

the boat, but my wife doesn’t want to.” (IDIs 1, shipowner) 
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“I still dive and catch all kinds of seafood - from fish, shrimps, and snails. In Nha Trang, 

we are lucky to have such a big resource of seafood… But it has been a bad year this 

year… There is not enough to meet the needs of the distributors these days.” (FGD 2, P2) 

  

3.3.2  Affiliation & secure livelihood 

 

Furthermore, in addition to easy access to seafood, there were several expressions of pride and 

security of belonging among the fishing community, despite challenges and difficulties, they are a 

fairly close group who always support each other, and this is what they do for a living. and most 

have worked with this for 10 - 30 years. They can't imagine doing anything else. 

 

“You are right… We have known each other for a long time and have been through a lot of 

things together. We have workers that are still fishing, people that have retired already, 

and him who now owns a ship and hires and recruits fishermen for the catch tour… I'm 

still working and have been working as a fisherman since I was 15 years old. So, I have 30 

years of experience as a fisherman... It's the same here for almost everyone…” (FGD 1, 

P1) 

 

“Sometimes when I don’t have any work to do, I always pass by here to look for my 

colleagues to join for a morning coffee… We are like a small community.” (FGD 2, P3) 

 

“As fishers, we do help each other when it comes to supporting, and for the instant when 

someone encounters difficulties…” (FGD 2, P4) 

 

“Everyone knows each other in this fish farm village, and I have a lot of network and 

connections since my main income is sales to restaurants in the city. Despite resettlement 

to another place in Nha Trang with a poorer environmental marine ecosystem than before, 

I still carry on doing this here… And we still do this for our livelihood.” (Fish farmer) 

 

“As a shipowner, I am very picky about the selecting of ship manager and workers… To 

hire employees for the boat, I have to be very picky and concerned about many factors 

such as health problems… But I can be helpful in helping with health issues, dependency 

issues, and high profit, health is important for employees so that they are motivated and 

can secure their livelihood, a rule is non-alcohol during the trip. I fire anyone who is 
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frivolous…. And the manager of the ship is always held responsible for it… We`ll be like a 

small family…” (IDIs shipowner) 

 

3.3.3 Technological support (WINDY App & VN Bao) 

 

During the interview and focus group discussions, there were mentioned a lot of weather 

patterns due to climate change. They all shared how they use weather predictions such as the 

WINDY App and VN Bao, to be able to predict and plan better for their catch trip. This is for 

them considered beneficial because it can help them to prevent losses and is a tool for their 

safety. In addition, other less affordable technology and equipment were also presented in the 

interviews and focus group discussions:  

 

“I usually update with the news of the weather via APP VN Bao, Windy, and the news to 

predict rainfall.” (IDIs, shipowner) 

 

“We just follow the app Windy to check the weather and the wind to avoid going out 

fishing… This is safety for us, but for some of us, we just see on the day whether the wind 

or strong or not... Or what kind of wind it is…” (FGD 1, P1) 

 

    3.3.4  Adaptation techniques  

 

Next to the technological support weather predictions Apps, the farmer talked about their own 

experience and their own adaptation strategy as an advantage to be able to protect seafood 

from negative influences. In light of ongoing climate change, this has been a major advantage 

for the fishermen to gain and adapt self learn techniques to cope with the challenges, 

especially the farms:  

 

“... Some kinds of fish and seafood generally cannot live with each other, and their needs 

are different. Therefore, I have developed my own modifications to be able to increase the 

efficiency of my farming. This is a technique that I usually do not share with others, but it 

involves modifying the equipment to the region and depth.” (IDIs 1, fish farmer) 
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3.4 CHALLENGING FACTORS CONCERNING THE QUALITY, 

AVAILABILITY, AND SUSTAINABILITY OF SEAFOOD UNDER THE 

IMPACT OF CLIMATE CHANGE 

 

According to the findings of the current study, there were several difficulties and challenges 

associated with the impact on seafood quality, availability and sustainability on seafood in light of 

climate change. During thematic analysis, the perceived were divided into seven sub-themes from 

the main themes: higher costs and lower profit, pressed price and lack of demand of assured 

quality seafood, lack of sufficient equipment, overfishing and illegal fishing, high acidification, 

and polluted water, less seasonal period of catch, storm and unforeseen weather, and lack 

knowledge, higher risk, and reduced health and well-being.  

 

3.4.1 Higher cost and lower profit 

 

The majority of fishers in the focus group discussion and the interviews underlined how much the 

economic benefits have changed because of various factors that will be further outlined. 

The fishers could tell and discuss different factors that are related to the higher cost, the 

requirement of supplies and maintenance, lower profit, increased petrol and fuel prices, demand, 

quality, and quantity of seafood catch: 

 

“... For bigger ships, we are longer away and can be out for 2-3 weeks away depends on 

weather and supplies. We used ice to handle and maintain the catch before we get to land 

where it is sold to distributors and then to the consumers. And the cost for one trip now is 

higher because of the higher oil prices…” (FGD 6, fisher and ships owner) 

 

“The cost is higher and..it requires a lot of resources such as workers, gasoline, lamps and 

lights, ice cubes to be able to maintain the catch…” (FGD 6, fisher and shipowner). 

 

In the same perspective, several fishers also mention the higher price of petrol and fuel: 

 

“Because of the higher price of petrol and fuel, I have considered solar cells, but mine is a 

smaller boat so I can't use solar cells. But have considered this…” (IDIs 2, fisher and ships 

owner) 
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“This year has been difficult for us to go fishing and for catching fish, and the high petrol 

and fuel price makes it no longer profitable to go to sea. It’s difficult…” (FGD 4, fisher). 

 

“When the quality is no longer counted, we can't bear to spend so many resources on it. As 

fuel prices have become much higher, it is no longer so profitable to go to sea.” (FGD 1, 

fisher) 

 

Consequently because of the higher cost and reduced cost effectiveness which leads to lower 

profit that several participants mention and were comparing the earlier years' income then and 

nowadays:  

 

“... It was good to be a fisherman back those years where the fish could be up to 25-30 kg 

per fish… The quality of the fish was better, and the volume was bigger… We could come 

home with big catch back then and make good profit…” (FGD 2, fisher) 

 

“We make good money those days… We could even give other fishermen private loans to 

go on a catch tour and they could come home to win double or triple profit… Further, it 

also depends on the weather to catch fish.” (FGD 6, fisher and ships owner) 

 

3.4.2 Pressed price and lack on demand of assured quality seafood  

 

In addition to higher costs and lower profit, multiple fishers discussed that the depressed price 

from distributors and consumers is an ongoing factor that has an impact on both the quality and 

most of all the availability of the seafood because the pressed price results in higher demand: 

 

“It's difficult with this high price and the buyers are pressing our prices… And yes, even if 

one fish is better than others, they only have one price…” (FGD 3, fisher) 

 

“... The retail price has been reduced due to pressured price from buyers.” (FGD 4, fisher) 

 

“Just a few years ago we could get a higher price for fish by its quality and size... Now the 

distributors press our price to the same because they are going together to decide the 

prices and press us to sell the same price…” (FGD 1, fisher) 
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“If they succeed to buy for a lower price, they still tell us that other sales for that price and 

the word of mouth goes quickly among the distributors.” (FGD 5, fisher) 

 

Moreover, some participants emphasized the COVID-19 pandemic and how the pressed price has 

occurred and can be a factor that impacts the quality and availability despite the closed-off world: 

 

“Despite the COVID - 19 pandemic, we have seen even more pressed price… We thought 

when tourism no longer exist, it would be better for us… But no … The prices are even 

more pressed now, the quality doesn’t matter that much anymore.” (FGD 3, fisher) 

 

“I thought that the COVID-19 pandemic will reduce my delivery especially the restaurant, 

but no… It was enough for me to live... Despite other factors like higher fuel 

prices, I guess the demand for food for the local people will still be there… People need 

food and especially when everything was locked down…” (IDIs 2, fish farmer) 

 

3.4.3  Overfishing and illegal fishing 

 

The fishers discussed overfishing as a factor for the impact of quality, availability, and especially 

the sustainability of seafood in Nha Trang, several fishers could tell us as they mention is a bit 

sensitive information, but they wanted to be honest and provide us with relevant information:  

 

“The catch of seafood has also decreased… While the methods that are assumed to be 

most profitable when it comes to quantity, Gia Cao, still the quantity is decreased, I guess 

because of overfishing...” (IDIs 1, fisher ships owner) 

 

“Likely, I know that many fishers still use underwater bombs and illegal toxic to catch the 

fish” (IDIs1, fisher ships owner) 

 

“Many years ago, we could see more quality in the seafood and various types of seafood in 

our catch... And you know Nha Trang has been known for coral reef, and it seems like 

tourism also can have an impact on this…but also the illegal fishing… We know this...” 

(FGD 4, fisher) 
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“If I can compare the method, Gia Cao, then and now the amount has also decreased 

because the overfishing has reduced the ground far too much and the way the fishers do 

this have had an impact as well…” (IDIs 1, ships owner)  

 

“I also work to rebuild coral, but according to experience with this… It's dependent on the 

flow of the water… We must have enough oxygen” (FGD 2, fisher 3) 

 

“Before we used Cyanide, poisonous substances… This is prohibited by the authority” 

(FGD 2, fisher 1) 

 

“This has now been replaced with an electric underwater gun… This is not really legal but 

is used. If they are caught, they can pay the fine to buy a new gun…” (FGD 2, fisher 6). 

 

3.4.4  Poorer and polluted water  

 

Poorer and polluted water were stated by the fisherman and farmer as causation of poorer quality 

and availability of seafood as well. As evidence and an indication of this, they shared stories based 

on their, observation, and experiences: 

 

“As for the quality and the quantity has been reduced considerably since 2012 the water is 

more polluted.... It was better before all the storms lately…” (FGD 3, fisher) 

 

"The water here is bad due to less oxygen and flow of the water… The quality of the 

seafood is poorer as well because of this, the water stays in one place and its blocked. 

Therefore, the water environment is more polluted." (Fish farmer) 

 

“Yeah, that’s true, the storm in 2017… Temperature is cold, muddy water, it's difficult for 

us to see and to work… So, this limits our work and prevents us from being able to perform 

diving” FGD2, P3). 

 

3.4.5    Less seasonal period of catch 

             

In light of the environment and climate change, the fishers could tell that in the latest years after 

the big storm Damray in 2017 there has been a shifting pattern of unpredictable weather, 
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something that has caused a less seasonal period of catch and farm for the fishers and the farmers. 

This has impacted a lot on most the availability of seafood, as they cannot meet the demand 

because of no catching due to the storms in addition to the other finding of factors:  

“In A year we have been working for 8 months. from 1-9-10, while this year because of 

bad weather still in April and May months, this is really affecting us who is living of 

fisheries.” (FGD 1, P2) 

“Its... Difficult for us… This affects our working period. Especially this year, there are 

limited working months.” (FGD 1, P4) 

“Southeast wind is best for catching as it is quieter, but now it is still northwest wind and 

monsoon, the water is muddier because of this and makes it especially challenging for us 

to work.” (FGD2, P1) 

3.4.6  Storm and unforeseen weather  

 

The fisherman reported that they have seen and still experience heavy changes in climate changes, 

especially storms and unforeseen weather something they also discussed and included this factor 

as a response to the statement about challenges concerning the quality, availability, and 

sustainability of seafood. In context with the topic, there were discussed and shared numerous 

stories linked to the environment and climate change. 

 

“It's like the storm in 2017 when we could not go to sea because of the big storm then… It 

was a big storm Damray… Everyone remembers that year.” (FGD 1, P6) 

 

“... When it’s like this, it’s almost impossible to have a good sight underwater.  Everything 

is like a storm under the water, and we cannot see anything. The climate change has to be 

stopped, or else the seafood is no longer enough for us…” (FGD 2, P2) 

 

“To better cope with this unforeseen weather pattern and my earlier experiences of a long 

period of rainfall, I have been shifting to another fish feed from Indonesia… The seafood 

grows faster, and I avoid losses when the weather is bad, and the water is polluted.” 

(Fish farmer) 
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“In order to get as much catch as possible, we are dependent on the water quality and 

oxygen...Because of the polluted water and bad unforeseen weather and storm its stops us 

to goes to sea and therefore they will have an impact on both the quantity and the quality 

of fish of course…” (IDIs 1, shipowner) 

 

“It is difficult for us… This affects my and our work. Especially this year, there are limited 

working months. The southeast wind is best for catching as it is quieter, but now it is still 

the winter northeast monsoon, and the water is muddier than before” (FGD 2, P3) 

 

“80% is the reason the storm and climate change, as I see it…” (FGD 2, P2) 

 

3.4.7   Higher risk, reduced health and well-being 

 

Additionally, the fishermen shared their experiences and insights about their safety, health, and 

well-being. In addition, they shared a lot of perceptions and experiences with strong stories 

regarding the high risk as a fisher, how these have impacted their health and well-being, and 

worries about how it will be in the future for the next generation. This was told and discussed 

as a connection between the quality, availability, and especially the sustainability of seafood 

that is under the pressure of environmental and climate change:  

 

“For those who have lost their lives... It could be that the storm has taken them or that they 

have miscalculated…” (FGD 1, P4) 

 

“For us, as fishermen its physical strain, but most of all it affects our mental health and for 

everyone in the family, especially those who are ashore…” (FGD 1, P1) 

“From the age of 14 to the age of 22, I was a diver, but saw that health was affected 

because of too much diving, so I switched to having a fish farm.” (Fish farmer) 

“I remember one time when I was down diving, and I was almost going out of oxygen, but 

then I thought I can hold it for a longer time, I came up and almost lost my feeling of the 

legs and fingers.” (FGD 1, P3) 
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In addition to higher risk and reduced health their also express their concerns and worries for the 

availability and the sustainable skills of seafood in the future to come and next generation:  

 

“Before we used Cyanide, poisonous substances. This is prohibited by the authority. This 

can affect our health as well, but we took the risk in hope to get enough food...” (FGD 1, 

P1) 

 

“My kids also work with other things, we endured more than now, the youngsters give up 

after a couple of fish catching tour now…” (FGD 2, P6) 

 

"For the next generation I worries... My son says he will not be a fisherman… I want to 

work at the office..." (FGD 2, P2) 

 

"I think almost every young people now is thinking about working at land… My children 

learned English and Chinese to work in tourism’... Because it’s easier to find jobs and less 

hard work..." (FGD 1, P3) 
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4  DISCUSSION 

 

The findings discovered through data collection and thematic analysis are addressed in this chapter 

and discussed in the context of the study objectives in addition to previous research and theory. 

Furthermore, the methodological aspects of the study are also discussed. 

 

4.1  DISCUSSION OF THE FINDINGS  

 

This study aims to explore and get insight into local fishermen in Nha Trang, Khanh Hoa, 

experiences, and perceptions of factors and how the impact of environmental and climatic change 

concerning quality, availability, and sustainability of seafood. The data collection and thematic 

analysis results revealed a wide range of fishermen’s perceived factors and the impact of climate 

change concerning the quality, availability, and sustainability skills of seafood in Nha Trang. 

which were grouped into two main themes: beneficial factors and challenging factors. 

Further, these two main themes were analysed and categorized into different sub-themes. 

 

4.1.1  Availability and access to seafood for better or for worse 

 

The current study's findings demonstrated that fishers living in the coastal city of Nha Trang, are 

considered to have some beneficial impact, one of which is greater its easy access to seafood. 

According to the fishers, this has resulted in positive outcomes such as seafood availability and 

economic profitable opportunities. This can strengthen the FAO report which stated that 

aquaculture can be the solution for food security in the future, especially for countries that are 

depending on this sector. 

 

Despite that in Nha Trang, there are no actions limiting small-scale capture and fishery capture, 

therefore, wild fish is open access. This leads to a spread of small scale along the seaside and 

increases the escalating stress on nearshore fish stock. Although the majority of fishermen in this 

study claim that having access to seafood is a benefit, there is also evidence to suggest that 

without restrictions, there would be an increase in the number of unsustainable fishing activities, 

which would ultimately result in a decrease in the availability of the seafood. The small-scale 

fishers could tell about higher competition for seafood, distributors have more to choose from. 
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This has ripple effects that the fishermen also share, such as pressured prices from the distributors. 

From the perspective of a farmer, he could tell that the availability and quality of the seafood 

harvest is almost halved due to poorer water caused by the storms and pollution. Further the 

shipowner could tell from the availability, there is a lot in the deeper sea, but for more restrictions, 

they are not allowed to fish everywhere, because of the protected area and they have to be aware 

of the border to other countries, such as China and Philippines. In addition, he mentioned the 

illegal fishing method on the deepest ground over big areas, is the most harmful to aquaculture and 

is almost draining out the sea of seafood. This was also a bit sensitive to share though the 

participant wanted to be honest and tell from the perspective of a deeper sea fisherman. 

Availability of capture is the most concerning issue among the fishers. They were concerned if 

there will be enough for us in the future, as they shared a story about considering other jobs for 

livelihood. However, most of the fishermen still have hope for better years to come. 

 

Another aspect of availability, impacted by climate change, since this is a coastal location with 

easy access to seafood, it can also be more easily exposed to climate change, which in this 

research is determined to be very vulnerable to the environment and climate change. Most fishers 

expressed their concern and worries regarding the availability of seafood in the future, as a range 

of factors related to the environment and climate change such as polluted and poorer water caused 

by storms and pollution. According to the fishers, factors that are directly related to climate 

change are storms and unforeseen and unpredictable weather which hinder them to work and 

harvest and give them less of a seasonal period to catch. Further, the fishers discussed and stated 

that these factors are well-linked and threatened their livelihood and health as well. As predicted 

by IPCC (2019), climate change will be a risk that endangers socioeconomic growth, as well as 

the livelihoods of the fishermen community. Furthermore, according to the fishermen, climate 

change-related factors is not only the one to blame for the reduced availability of seafood. Other 

factors could be human made, such as overfishing and illegal fishing. Further, there are factors 

such as higher costs, that in light of climate change.  

 

Moreover, the study participants have gained knowledge and experiences both beneficial and 

challenging when it comes to vulnerability. The benefit they were talking about, is their 

knowledge of experiences they have after a long career as a fisherman, as most of them had more 

than 10 – 30 years of experience. They were able to use this experience and knowledge to modify 

and adapt their own techniques to the way they fish and farm. These experiences and knowledge 
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towards access and vulnerability are considered beneficial aspects to easily cope with the impact 

of climate change concerning the availability and sustainability of seafood. 

These findings of the fishermen are very likely to be found in the study of (Alexandra et al., 2020) 

that also result that fish farmers have important knowledge about climate change, and this can gain 

the development of climate change adaptation strategies further (Alexandra et al., 2020). In 

addition to challenges on how climate change is impacting the natural resources and their 

availability of seafood, it was clearly a sense of pride and belonging among the fishers that could 

indicate that they are having a positive affiliation and secure livelihood. 

 

4.1.2  The balance of quality and sustainability 

 

The fishermen shared different factors, adaptations techniques, and modifications they have been 

involved in and done concerning how environmental and climate change have impacted the 

sustainability and quality of the seafood. Consequently, the higher cost leads to lower profit 

several participants mention comparing their experiences of earlier years' income. Cost-

effectiveness depends on many factors, according to the fishermen in this study such as 

requirements for supplies and maintenance of the catch, increased petrol and fuel prices, and 

demand for quality and quantity of seafood catch. In addition to higher costs and lower profits, the 

fishermen and farmers stated that the pressured price from distributors and consumers is a 

continuous factor that affects both the quality and most of all the economic benefit.  

 

Most of the fisherman's income is dependent on the demand for seafood, which also could lead to 

economic benefits. Fishers in this study recognized that the lack of quality assured seafood and 

depressed prices from distributors make it less profitable. This factor is a stress factor for their 

income and livelihood. These findings support other studies (Farmery, 2022) that indicate that 

climate change can be seen to a greater extent as an unavoidable risk that endangers 

socioeconomic development and puts more pressure on the demand and supply of food as well as 

the farming community's livelihood. According to the fishers, this is a growing problem, as quality 

no longer counts for price. The distributors pay the same for both bad and better-qualified fish. As 

a result of the lack of demand for assured quality, this can lead to even more unsustainable fishing 

and draining of the ocean supply. In the findings, many fishers expressed concern regarding the 

lack of sustainable seafood in the face of environmental and climate change impacts. This is 

evidence that can increase the chances that the suggested expected decline in catch rates by 2030 

according to the Vietnam Fisheries Development Strategy may be real. 



38 

 

 

Further, overfishing and illegal fishing have been mentioned as a reason for reduced capture and 

for lower quality of fish, which leads to a big threat to the sustainable skills of seafood. Use of 

electricity guns and toxic underwater, detriment of coral reefs to capture fish, and illegal fishing 

methods near land. As highlighted in previous studies (Quach, 2018). These findings are similar to 

other studies in this field and need more attention. Moreover, to seek availability of food, some of 

the participants could tell that they were using toxic bombs and other prohibited methods, which 

would negatively impact the quality, availability, and sustainability of the seafood. For this, they 

even risk their own health as well. In addition, most of them expressed reduced well-being and 

mental health in terms of uncertainty and the unpredictable future impact of climate change. 

Despite that, they are still doing this because of the demand for food and for their own livelihood. 

 

4.1.3 To be sufficiently prepared for changes and find solutions  

 

The findings of the study indicate that fishermen in Nha Trang, Vietnam are experiencing impacts 

of climate change such as an increase in the frequency of intense storms, severe temperatures, and 

poorer water quality in line with CRI (2020). The fisher reported that they have seen and still 

experiences heavy changes in climate change, especially storm, unforeseen weather, and bad water 

quality, something they also discussed and included tourism and building as the most challenging 

factor as a response to the statement about poorer quality and availability of seafood. In context 

with the topic, there were discussions and shared numerous stories linked to environmental and 

climate change.  

 

Likely, but unlikely from previous studies about the impacts of climate change on aquaculture 

(Elsheıkh, 2021), these studies mostly focused on the negative impacts of climate change. 

However, in this study, there are attempts to explore both the negative, challenges, and positive 

sides of climate change in relation to aquaculture and seafood. 

 

Thus, in the attempt to explore more of the beneficial factors, it was still to a small extent in 

relation to the challenging factors to be found for how climate change has an impact. 

A change in the seasons has also been observed by many fishermen. They claim that the difference 

between the rainy and dry seasons has been hazier over the past several years. The rainy season 

now sees the occurrence of weather conditions that used to only exist during the dry season. 

Furthermore, the occurrence of northwest monsoons is stretching over a longer period than it used 
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to do according to the fisher. This hinders and causes less seasonal catch period, which is 

impacting heavily on seafood security. The occurrence of the northwest wind is also revealed in 

the study of (Alexandra et al., 2020). Still, this is a big problem for the fishers when it comes to 

the impact of climate change. Many of the fishers could also state from their perspectives that 80% 

of the impact on the seafood now is caused by climate change. 

 

During the interview and focus group discussions, there were mentions several times about their 

use of technology support such as weather forecasts such as WINDY App and VN Bao to predict 

the weather. This has provided important information to be able to safely predict the weather and 

leads to lower losses and provides more capture. That extended access to information would guide 

fishers to avoid miscalculations and reduce the risks caused by the weather.  

 

Furthermore, this can provide increased safety for the fisher’s family and community. Most of the 

fishers valued affordable applications such as WINDY App which supplied them with knowledge 

and did they work more effectively and profitably. Making them more aware and providing them 

greater control over their health situation, thereby empowering the health of fishers and farmers. 

Overall, this was the most practical and cheapest way to prepare for and cope with climate 

change's unpredictable and shifting weather. However, other alternative adequate technologies, 

such as the use of solar panels on boats or LED lighting, were proposed to be more sustainable in 

the operation of catching. However, it wasn't a top priority and was too expensive.  

 

Taking the safety and fishers' well-being into account when it comes to fully exploring their 

adaptation strategies could be very valuable to better understand what the needs are. Which in the 

term could lead to the development of sustainable solutions. considering the challenges they 

perceive. This research explored and revealed that one of the challenging factors is a higher risk 

which also reduced the fisher’s health, mental health, and well-being. Several of the participants in 

this study were very informative about their health being affected, they also told the weather 

forecast and other adaptations to preserve health and well-being. Another adaptation caused by 

climate change that the farmer told is that he used a different type of fish feed to be able to harvest 

quickly, even though the fish feed is more expensive, it will bring more profit than the loss of 

catch due to pollution and changing weather. The risk is higher to lose because it takes a longer 

time to harvest. This supports the findings in the study by (Alexandra et al., 2020), where a shift in 

fish feed was one of the adaptation strategies among farmers identified in this study. Another 

adaptation strategy to cope with the challenges was modifying the equipment to the area and 
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depth. In addition, the farmer also could tell that he was considering a change to a more tolerant 

species. As a follow up question to this the researcher asked for algae species were something that 

is considered, his answer where that didn't know if there are any marked for this, and if there is, he 

think there is to low price to be able to invest any further. This revealed that there are lack of 

knowledge for alternative other species. This finding supports the call for action to reach the goal 

of developing marine species aquaculture as a response to the decline in catches set out in 

Vietnam's fisheries development strategy for 2021–2030 (Directorate of Fisheries, 2021). This is 

also something that needs more attention. 
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4.2  METHODOLOGICAL CONSIDERATIONS  

The methodological considerations for this study are presented in this chapter. There are 

considerations provided and discussed regarding the study design, data collection, analysis, and 

findings. Moreover, the chapter evaluates the trustworthiness of the study.  

 

4.2.1  Research design and data collection  

 

This study aimed to explore the perceptions of fishermen and farmers in Nha Trang, Vietnam, 

regarding the impact of environmental and climate change on quality, availability, and 

sustainability for aquaculture and seafood. However, it would have been interesting to consider the 

distributors' perspectives on this topic. However, this master's thesis is confined by factors such as 

a limited time frame and limited finances. Therefore, this could not be done at this time, although 

alternatives could be studied in future research. 

 

Additionally, if the study site of the research project was a rural area as opposed to the 

metropolitan area that was used, the perceptions of fishermen might have yielded different results. 

Following the current study's inclusion criteria, the selected fishermen with three or more years of 

experience. According to the researcher, the informants selected for the study have yielded 

important information about the topic being studied (Bengtsson, 2016). 

 

Before the in-depth interviews and FGDs, the master's students evaluated the interview question 

guide and practiced asking with an assistant co-supervisor, which assisted the master's student. 

Because the master's student speaks almost fluent Vietnamese, it was supportive to have an 

assistant co-supervisor. The student was initially unfamiliar with FGDs, but after practising with 

the co-supervisor, she felt more confident to get started. The co-supervisor was also present during 

the FGDs to assist the master's student. Moreover, after the first interview and the first FGD, she 

felt more comfortable.  

 

For the studies researcher to ensure that each FGD included the desired number of fishers and 

farmers to get enough data, the discussions and interviews were held at the various facilities where 

the fishers and farmers belong and gathered. At the time of data collection, most fishermen were 

off duty, mostly due to bad weather. In addition, due to considerable travel distances, because 

fishers were living nearby, it was possible for most of them to attend FGDs outside of their 
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working hours. According to Braun and Clarke (2013, p. 121), it is important that the researcher 

creates a safe environment for the informant. They suggest choosing a place in which the 

informants are familiar. Therefore before the IDIs and FGDs, the fishers gave verbal approval of 

the location. In addition, before and throughout the IDIs and FGDs, the researcher observed that 

most fishers were engaged and eager to discuss the topics under investigation and that there was a 

pleasant atmosphere within all the discussions. Yet, participation in an in-depth interview and 

focus group discussion is highly voluntary, and no one should be forced to speak if they do not 

wish to, which was not the case in any of the interviews conducted for the current study (Braun 

and Clarke, 2013, p. 116). 

 

4.2.2  Data analysis and findings 

 

The interviews were conducted in places with almost no sound since it was early in the morning 

and we had the place in a quiet area. Thus, a limitation that interrupted the transcription, was that 

some of the informants in the FGDs spoke over one another sometimes. The initial analysis steps 

(familiarization, generating initial codes, and searching for themes) were conducted. Following 

this, the analyses were compared during which similarities and differences there was (Patton, 

2002).  

 

4.2.3  Reflections on the research 

 

Prior to this study, the master's students had no experience with theme analysis or qualitative 

research. She was nevertheless inspired and strongly compelled to actively engage in the process 

of learning new things. An additional theory, methodological courses in the master's degree, and 

methodological theory have all improved comprehension. In addition, the master’s students had a 

strong working relationship with the main supervisor of the study, and the local co-supervisor in 

Nha Trang, Vietnam. Furthermore, the research project was performed during the COVID-19 

period, while there were still a lot of restrictions in many countries globally. Although most 

countries had recently removed their restrictions, certain countries still had travel restrictions. 

Unfortunately, the ongoing pandemic disrupted the master’s student’s initial travel to Vietnam, 

which forced her to reschedule for a later time. When the country opened again, she was able to 

travel and conduct the interviews in July 2022. Since the master's student is from Vietnam herself, 

she could readily relate to others and comprehend Vietnamese culture. Both the focus group 

discussions and the one-on-one interviews were conducted in the local language. The informants 
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were able to freely express themselves without restriction due to the impersonal nature of the 

subject of conversation, which was perceptions of climate change, which provided vast data. The 

local co-supervisor contributed as a research assistant during the individual interviews and the 

FGDs. Furthermore, during the interviews, she assisted the master's student by taking notes. 

 

4.2.4  Study’s trustworthiness  

 

The fishermen included in the current study were chosen using predetermined criteria based on the 

research question. This included fishers, farmers, and ships owner in Nha Trang, Vietnam. As a 

result, their responses yielded rich data regarding the topic being studied (Kvale & Brinkmann, 

2009, p. 251). Some of the questions during the IDIs and FGDs were repeated using reframing 

questions. For example, today's topic is climate change. What are your thoughts about it?’ This 

enabled the researcher to determine whether the informants provided accurate information and 

consistent answers. Moreover, the researcher conducting the IDIs and FGDs also questioned the 

informants to find out if what she understood from their answers matched what the informants 

were attempting to say (Kvale & Brinkmann, 2009). Data were transcribed verbatim and 

accurately, and raw data from the informants were used to generate quotes to demonstrate the 

findings.  
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5  CONCLUSIONS  

 

This study aimed to explore the perceptions and experiences of fishermen working in Nha Trang, 

Vietnam, regarding the perceived factors impacting the quality, availability, and sustainability of 

aquaculture and seafood in Nha Trang in light of climate change. To address the study's research 

question, which was to identify the factors influencing fishers on this topic. A qualitative approach 

utilizing thematic analysis was employed to analyse the collected data. This provided insight into 

the beneficial factors concerning how the perceived factors in light of the environment and climate 

change impact the quality, availability, and sustainability of aquaculture and seafood. The 

perceived beneficial factors of this topic include availability, access to seafood, motivation and 

affiliation, technologies, and adaptation according to experiences. Most of the fishermen have 10 

to 30 years of experience as a fisherman. Because of their rich knowledge and expertise on this 

topic, they have both gained benefits and met challenges when it comes to the availability of 

natural resources. In addition, the fishers believed that the affordable weather forecast WINDY 

app has helped the fishers to be able to foresee and predict changing weather patterns. and other 

more expensive sustainable equipment like LED lamps, Solar cells would be a helpful 

technological solution to cope with changing weather patterns and higher oil prices. Other 

adaptation strategies mentioned in the findings could be using another type of fish feed that would 

increase the availability and make farming more efficient. Other modifications of equipment to 

region and depth were mentioned as a good strategy for farmers. In addition, changes in more 

tolerant species could also be a possible solution, which is also something that needs more 

attention. 

 

The study revealed fewer beneficial factors being perceived by the fishermen concerning the topic. 

Moreover, the results revealed several perceived challenges. Although the findings in this study 

revealed a range of factors that are directly related to and impacted by climate change, it was some 

factors that were not such as overfishing and illegal fishing. 

 

The findings included perceived factors from various fishermen, such as fishers, farmers, and 

shipowners. A range of factors was revealed that they perceived and experienced had impacted the 

quality, availability, and sustainability of seafood in light of climate change in Nha Trang. The 

beneficial factors are: easy access to seafood and economic profit, affiliation and secure 

livelihood, weather predictions APPs, and experienced techniques and modifying. The challenging 



45 

 

factors are: higher costs and lower profit, pressed price and lack of demand for assured quality 

seafood, overfishing and illegal fishing, poorer and polluted water, less seasonal period of catch, 

storm and unforeseen weather, and lack of knowledge, higher risk, reduced health and wellbeing. 

To be able to set a link to all these factors, it is evident that the climate change impacts on seafood 

security and human health are current and ongoing. The findings in this study are undertaken by 

fishermen on the front line to meet these benefits and challenges, Therefore the result of this study 

may address and express the needs from the perspective of the fisherman to make awareness and 

can be disseminated to policymakers, stakeholders, developers and implementers of adaptation 

strategies of what matters in light of pressure from climate change. Moreover, this study can 

improve existing solutions to better manage both the benefits and challenges concerning the 

quality, availability and sustainability of aquaculture and seafood in Nha Trang in light of climate 

change. This valuable recognition can be relevant for other countries as well. Furthermore, this in 

the term could lead to improved human health around the world and malnutrition, and poverty, 

particularly in the global problem area of sustainable development strategies and food insecurity. 

 

5.1  IMPLICATIONS  

 

The findings reveal valuable information from the perspective of fishers regarding the quality, 

availability, and sustainability of aquaculture and seafood in light of climate change, which is 

information that should be considered by stakeholders. The findings in this study can also help 

people understand how climate change may affect human health by affecting the safety and 

insecurity of seafood. In order to better create solutions for the impact of the environment and 

climate change, this research should be enlarged with information about the benefits and 

challenges that fishermen have faced, as well as how they have modified and adapted. In addition, 

the results will be sent to the Vietnam collaborators in Nha Trang. Moreover, the researchers are 

planning to arrange a meeting with Vietnamese collaborators to give them a presentation of the 

study. 
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5.2  FURTHER RECOMMENDATIONS  

 

The viewpoint of fishermen was emphasized in this study. Future research should address the 

perspectives of both distributors and, in the instance of consumers, towards these solutions. By 

addressing the perspective of contributors and consumers, developers can use this to gain a deeper 

understanding of the factors that are experienced and perceived of how climate change impacts 

quality, availability, and sustainability, enabling them to adapt new solutions that prevent food 

insecurity. In addition, since the current research only explored the perspectives of fishers, future 

research should investigate the perspectives of fishers and farmers after they have had the 

opportunity to adopt new strategies for a period, which may reveal additional information.  
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APPENDIX B. RECOMMENDATION LETTER  
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APPENDIX C.  PARTICIPANT INFORMED CONSENT FORM  
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APPENDIX C. QUESTION GUIDE  
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