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PREFACE 

1. Urgency of the study 

Phu Yen has favourable natural conditions for aquaculture 

development. Aquaculture has contributed to promoting the local 

economic development and improving livelihoods. As a result, many 

households have become rich. 

From 2005 to 2015, the area of aquaculture had increased 

unsteadily, and the output started to level off. This is due to the rapid 

development of aquaculture and lack of control resulting in the 

polluted water environment as well as the spread of epidemic 

diseases. Whereas the market for aquaculture outputs is less paid 

attention and guaranteed, leading to the fluctuation in output prices. 

Phu Yen has been orientated aquaculture development towards 

increasing added value and sustainable development. To achieve 

these goals in the condition of Phu Yen ’s aquaculture sector with 

many drawbacks, it is important to find the solutions to promote 

aquaculture development. Moreover, there has not been any research 

concentrating on the above problem; therefore, the research topic: 

“Aquaculture development in Phu Yen province” is necessary. 

2. Research Objectives 

 Overall objectives 

- Investigate and establish scientific arguments to analyze the 

situation of aquaculture development in Phu Yen in recent years. 

- Propose solutions for the development of aquaculture at Phu 

Yen based on scientific foundations and practical premises. 

 Specific objectives 
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- Systematize theoretical issues related to the aquaculture 

development that match with real conditions of Vietnam in general 

and Phu Yen in particular. 

- Clarify the aquaculture development status of Phu Yen province 

in recent years. 

- Identify the environmental factors affecting aquaculture 

development. 

- Estimate the influence of environmental factors on the 

development of aquaculture in Phu Yen province. 

- Identify and estimate the influence of production factors on the 

output of the aquaculture. 

- Propose solutions to promote aquaculture development in Phu 

Yen Province in the future. 

3. Object and scope of the research 

 Object of the research: Theoretical and practical issues related to 

the development of aquaculture in the specific conditions of a 

region. In particular, the research focuses on studying the 

economic issues of a sector in a local region. 

 The scope of the research  

- Regarding space: The research was conducted in regions of Phu 

Yen province that have marine and brackish water aquaculture 

activities. The selection of this space is due to brackish and marine 

water areas occupy about 90% of the total area of aquaculture in Phu 

Yen. 

- Regarding the time: The secondary data used for this research 

was collected during the period between 2005 and 2016, the primary 

data was collected through a survey during 2015-2016, meaningful 

long-term solutions to the year 2025 and vision to 2030. 
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- Regarding the scope of the influence of policies: Proposed 

solutions in this thesis focus on the macro-level policies of the local 

authorities and departments that involved in aquaculture 

development.  

4. Research questions 

(1) Has aquaculture in Phu Yen fully developed as its potential? What 

is the potential and advantages that can be exploited to promote 

the aquaculture development in Phu Yen? 

(2) What are the factors that facilitate and impede the development of 

aquaculture in Phu Yen? 

(3) What are the sectoral factors that affect the development of 

aquaculture in Phu Yen? 

(4) What are the solutions and policies that need to be implemented to 

promote the sustainable development of Phu Yen’s aquaculture in 

the future? 

5. New contributions of the research  

- Clarify the definitions, contents, and measurement systems related 

to aquaculture development. 

- Develop a conceptual model that helps investigate the influence 

of factors on aquaculture development in Vietnam so that such the 

model can be applied to a specific province, aquaculture area or 

species. 

- Estimate the influence of factors on aquaculture development in 

Phu Yen, leading to the identification of the facilitators and 

inhibitors for the aquaculture development in Phu Yen. 

- Employ Cobb-Douglas production function to identify the factors 

affecting the production quantity of aquaculture including capital, 

size of the farming area, and science and technology. 
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- The results indicate that the benefits are reasonably shared in 

distribution channels; to increase value added in the chain, there 

needs to enhance the production of high-quality products. 

- This is the first study to use four component criteria and one 

general criterion proposed by the Ministry of Science and 

Technology to assess the level of application of science and 

technology in aquaculture in Phu Yen. 

- The calculation of the efficiency of utilizing the main resources of 

capital, labour, and water surface used in the production process 

indicates that they are effectively and increasingly used during the 

research period. 

- The NVivo software was used to quantify textual data, resulting 

in the identification of limitations in the implementation of 

policies and indicates the aspirations and expectations of farmers 

about specific policies for the development of aquaculture in the 

future. 

- Propose solutions for the aquaculture development in Phu Yen. 

6. Structure of the thesis 

Chapter 1. Literature review on the aquaculture development 

Chapter 2. Local characteristics and research methodology 

Chapter 3. The situation of aquaculture development in Phu Yen  

Chapter 4. Solutions for promoting the development of 

aquaculture in Phu Yen 

7. Literature review 
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CHAPTER 1. LITERATURE REVIEW ON AQUACULTURE 

DEVELOPMENT 

1.1. DEFINITION, CHARACTERISTICS, AND THE ROLE OF 

AQUACULTURE DEVELOPMENT 

1.1.1. Aquaculture and Aquaculture development 

It is defined that “Aquaculture development is the process of 

growing up, advancing in all aspects of aquaculture activities in a 

locality or country in certain periods of time. It is the process of 

increasing outputs as well as the value of aquaculture products, 

improving farmer’s income and increasing production efficiency 

based on the increase in resources for aquaculture, changes in the 

product quality as well as the quality of resources guaranteeing 

aquaculture activities”. It means that aquaculture development is 

investigated regarding bread and deep considerations.  

1.1.2. Characteristics of aquaculture development 

1.1.3. The role of aquaculture development 

1.2. CONTENTS AND CRITERIA FOR EVALUATION OF 

AQUACULTURE DEVELOPMENT 

1.2.1. Expansion of aquaculture scale 

1.2.1.1. Expansion of water surface for aquaculture 

Expansion of water surface means the absolute increase of water 

surface area by increasing the aquaculture area of the existing 

facilities under the unchanged conditions of farming technology and 

other factors. 

1.2.1.2. The increase of coefficient of water use in aquaculture 

The increase of coefficient of water use means the increase of the 

frequency of aquaculture water use in a year.  In other words, this is a 
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way to increase productivity by increasing the intensity of the 

exploitation of water resources. 

1.2.1.3. The increase in the number of aquaculture facilities 

The increase of some aquaculture facilities means the increase in 

the number or speed of households, enterprises or farms involved in 

aquaculture. 

1.2.2. Enhancement of intensive farming level 

1.2.2.1. Increase the investment in technical infrastructure 

Upgrade the system of dams, ponds, water grant and drainage 

systems, wastewater treatment and investment in purchasing other 

specialized machinery and equipment in directly servicing 

aquaculture activities. 

1.2.2.2. Improve the quality of human resources in aquaculture 

The improvement of the quality of human resources is reflected in 

the continuous improvement of education, experience, abilities in 

technical usage, and abilities in accessing advanced farming and 

management methods. 

1.2.2.3. Increased application of scientific and technical advances 

in aquaculture 

This is an increase in the following elements: T (Technoware): the 

application of machinery, tools, means of production; I (Infoware): 

the collection, management, processing and storing documents and 

information ; H (Humanware): the ability to apply technologies in 

production of farmers; O (Orgaware): organization group reflected in 

the organization and management tasks. 

1.2.3. Promotion of reasonable aquaculture restructuring 

Species restructuring refers to the shift from one species to 

another species to maximize the potential of the locality, to ensure 
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the preservation and embellishment of the ecological environment in 

line with the consumption trend of the society for high efficiency. 

Aquaculture restructuring means the process of internal 

transformation of the aquaculture industry toward modernization 

shown by the change in the proportion amongst aquaculture forms. 

1.2.4. Development of aquaculture services 

The service system is normally divided into two groups: the input 

support group and output support group. Supporting services are 

small industries in the above two groups that are developed to serve 

back for aquaculture. 

1.2.5. Increase aquaculture results and efficiency 

1.2.5.1. Aquaculture output indicator 

The output is an indicator for measuring the performance of a 

sector, and a region in one business cycle or one year. When the 

quantity or production growth rate is steady, it is called stable 

development. On the other hand, when the growth rate fluctuates 

sharply, it is called unstable development. 

1.2.5.2. Value indicators 

- Gross output reflects the total value of the aquaculture 

products produced in the year. Gross output increases if the value of 

the year of research is greater than the base year. 

- Added value: In the process of production, the aquaculture 

sector has used the inputs of other intermediate industries to create its 

value. The total value created by the aquaculture sector consists of 

the value of the other sectors, and a part of the newly- created value 

is called the value added. 

- Mixed income is the gross income including the wage of the 

families involved in the production process. 
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1.2.5.3. Resource usage efficiency indicators 

- Capital investment efficiency: aquaculture sector uses a large 

amount of capital. As a result, the increase of the capital investment 

efficiency is considered one of the important criteria for assessing the 

level of development. 

- Labour usage efficiency - Productivity: this indicator refers 

to the output or value created by a worker in one year. 

- Land and water surface usage efficiency: This refers to a 

total value produced in one hectare of water surface used in 

aquaculture in one year. 

1.2.5.4. Social and environmental performance indicators 

The aquaculture development is also reflected through its 

contribution to the society as well as the impact of its activities on the 

environment. These indicators include the contribution of 

aquaculture to the state budget, number of employment, the increase 

in the income for the fishermen, the threatening to the health of the 

consumers, negative impact on the environment, depletion of the 

local natural resources. 

1.3. FACTORS AFFECTING AQUACULTURE DEVELOPMENT 

1.3.1. Input conditions of production  

1.3.2. Market conditions 

1.3.3. Development of auxiliary and related industries 

1.3.4. Industry structure and competition 

1.3.5. Government policies 

1.4. DOMESTIC AND FOREIGN EXPERIENCE IN 

AQUACULTURE DEVELOPMENT 
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CHAPTER 2. LOCAL CHARACTERISTICS AND RESEARCH 

METHODOLOGY 

2.1. MAJOR CHARACTERISTICS AFFECTING AQUACULTURE 

DEVELOPMENT IN PHU YEN 

2.1.1. Natural characteristics 

2.1.1.1. Geographic characteristics 

Phu Yen has 189 km of coastline. The northern shoreline has the 

bumpy terrain, creating many lagoons, bays, brackish water 

intertidal. These characteristics are very favourable for the 

development of aquaculture, tourism, and seaport. 

2.1.1.2. Climatic and hydrographic characteristics 

The tide amplitude in the river or the lagoon is low; therefore, the 

salinity is relatively stable. The temperature is warm with 

insignificant fluctuations amongst seasons. The above conditions are 

favourable to the development of the livestock. 

2.1.1.3. Potential of aquaculture water surface 

Brackish water: O Loan lagoon covers an area of about 1,200 hectares, 

downstream of rivers are large areas of brackish water. Marine 

resources: Cu Mong lagoon covers an area of about 2,655 hectares. 

Xuan Dai bay has an area of more than 13,000 hectares. These two 

areas have a large water surface with less windy and calm wave that is 

suitable for developing aquaculture with different species. 

2.1.2. Economic characteristics 

- In the period 2010 – 2015, the average GDP growth rate in Phu Yen 

province was 9.9%. These are the high economic growth rates, which 

is the condition for accumulating capital for production, and the 

increasing demand for products. It is also the condition for producers 

to expand their investments. 
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- Water supply and drainage systems: The system of canals serving for 

aquaculture has long been established, but they have not been upgraded. 

The water supply and drainage systems for aquaculture are not available. 

Aquaculture has to share with agricultural irrigation systems. 

2.1.3. Social characteristics 

Population situation, Quantity of labours, Quality of labours 

2.2. RESEARCH METHODS 
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2.2.1. Research approaches 

2.2.1.1. Systematic, comprehensive approach 

2.2.1.2. Historic approach 

2.2.1.3. Historical  materialism approach 

2.2.1.4. Participatory Rural Appraisal approach 

2.2.2. Data collection methods 

2.2.2.1. Collection of secondary data 

Secondary data is collected from various sources such as 

government institutions, results published in journals, conference 

proceedings, websites of international and local organizations. 

Secondary data includes information about the output, area, yield, 

value of aquaculture, quantity and quality of labours, capital 

investment, loans, quantity and quality of seed production facilities, 

supplies stores, consumption forecasting. The above data sources are 

used to evaluate the advantages or disadvantages in the aquaculture 

development in Phu Yen. 

2.2.2.2. Collection of primary data 

Primary data is used to supplement information that the secondary 

data is missing to identify the development trend and identifying the 

advantages and disadvantages that affect the development of 

aquaculture in Phu Yen. 

Primary data was collected through direct interviews with 200 

farmers using designed questionnaire with two types of questions 

including closed-ended and open-ended questions. 

2.2.3. Data Analysis methods 

2.2.3.1. Qualitative data analysis method 

The qualitative research method is used for: 
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- Studying the literature reviews, the theoretical foundations and the 

conclusions. 

- Developing the conceptual model for verifying the first draft of the 

measurement scale. The common data collection tools are theories 

synthetic and face to face discussion. 

- Examining fishermen’s opinion on the difficulties, and their 

expectation on policies. This type of qualitative text is manipulated 

using the NVivo software. 

2.2.3.2. Quantitative data analysis method 

Quantitative research is employed for collecting data to test 

scientific theories including model testing and hypothesis testing. 

The quantitative data analysis tools used in the thesis include: 

a. Statistical  analysis 

The descriptive statistics method is used to calculate the growth 

rate, percentage ratio, means, and graphics method. This method 

identifies the dynamics and trends of development through the 

measurement of indicators of aquaculture development. 

b. Regression analysis 

b1. Correlative regression analysis using econometric tools 

Theoretically, the standard Cobb-Douglas production function is 

used to explain the origin of growth in the form:               

Where: Y: output; L: labour; K: capital; A: Total Factors of 

Product (TFP) 

Based on the standard Cobb-Douglas function, the author has 

developed and expanded the model with two additional variables, the 

form of the new function:                    (2) 

Therein: Y: output; L: labour; K: capital; S: aquaculture area; 

dummy D: binary variable with (1) intensive farming and (0) semi- 
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intensive farming; TFP: Total Factors of Product. 

Equation (2) after linearization becomes (3) 

LnY = LnTFP + α1LnL + α2LnK + α3LnS + βD + u (3) 

u: the random error of the model 

α1, α2, α3, β are the regression coefficients to be estimated 

b2. Factor and regression analyses. These analyses are used to 

study the relationships between factors influencing aquaculture 

development in Phu Yen due to the lack of quantitative data for 

inclusion in the Cobb-Douglas production function. The research 

process includes the following steps: 

Step 1: Model approach and definition of variables 

Step 2: Developing model and hypotheses 
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X3: Direct inputs 

X4: Market conditions 

X5: Auxiliary and related industries 

X6: Sectoral structure and Competition  

Dependent variable 

Y: Aquaculture development, which is measured by three 

indicators including output size, revenue, and mixed income. 

Research hypotheses 

H1: Favorable natural conditions have a positive impact on aquaculture 

development 

H2: Labor conditions have a positive impact on aquaculture 

development 

H3: Favorable direct inputs have a positive impact on aquaculture 

development 

H4: Convenient market conditions have a negative impact on 

aquaculture development 

H5: The development of supporting and related industries have a 

positive impact on aquaculture development 

H6: Reasonable sectoral structure and competition have a positive 

impact on aquaculture development 

Step 3: Developing the measurement scale and questionnaires 

Step 4: Sampling and data collection 

Step 5: Data analysis 

- Test the reliability of the scale using the Cronbach' Alpha coefficient 

- Exploratory factor analysis - EFA 

- The goodness of fit - CFA 

- Validate the research model: SEM and bootstrap analysis 

- Step 6: The research results 
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CHAPTER 3 

SITUATION OF AQUACULTURE DEVELOPMENT IN PHU 

YEN PROVINCE 

3.1. SITUATION OF AQUACULTURE DEVELOPMENT IN PHU 

YEN PROVINCE DURING 2005-2015 

3.1.1. Aquaculture scale 

- During 2005-2017, the aquaculture area unstably increased. The 

largest area is around 3,000 hectares. This area felt sharply in 2012 

and 2015. The reason for the decline is the prolonged heat, causing 

animal disease, leading to abandonment pond. 

- Main crops are harvested in November-December every year with 

the exploitation of all ponds. Whereas, the harvesting season in May, 

fewer people are farming because of the bad weather. Therefore, it 

cannot be achieved two crops a year or the coefficient of water usage 

in aquaculture is under level 2. 

3.1.2. Enhancement of intensive farming level 

- Water supply and drainage system: Households use a canal system 

for water supply and drainage. Underground water was used to 

supply water for intensive farming, causing stratigraphic subsidence, 

and salinity intrusion that affects other activities. 

- Power system: The current difficulties are the private selling price 

of electricity is high, the weak electric intensity in some farming 

areas and the difficulties are in switching from living electricity to 

produce electricity. 

- Level of application of scientific and technical advances. 

- Using the scale of 1 to 5, the level of application of scientific and 

technical advances is average, the general coefficient KI = 3,34, and 

the component indicators are shown in Figure 3.1. 
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Figure 3.1. Level of application of scientific and technical advances 

3.1.3. Restructuring in aquaculture 

- Species restructuring: the black tiger shrimp is replaced by white 

shrimp at most of the farming areas. This is because white shrimp are 

less diseased, the short time of farming, less risky, the stable price, 

and high productivity. From 1990, lobster is the main marine farming 

species at Phu Yen, resulting in a great income and source of 

employment for the coastal area. 

- Aquaculture form restructuring: Semi-intensive aquaculture is the 

main farming form of Phu Yen. The annual rate of conversion from 

semi-intensive to intensive farming is very low. 

- The trend to shift from household-based production to other larger 

types such as enterprises and farms has not been established. 

3.1.4. Development of service systems for aquaculture 

- For shrimp seed, production facilities in the province only provide 

48% of the farming demands. Farmers still choose seeds from other 

provinces such as Khanh Hoa, Ninh Thuan, Binh Thuan, and Binh 

Đinh. 
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- Loans from the banks occupy about 85% of the total amount. The 

majority of loan is from state-owned commercial banks, accounting 

for 85% of the total loans. They are mainly short-term loans. This is a 

difficulty for farmers when they have not yet made enough money to 

return to the bank. 

- The output products are distributed through four channels as 

follows: 

 

 

 

 

 

 

 

Figure 3.3. Consumption channel of aquaculture products in Phu Yen 

- The value chain explains: Fishermen create the highest value, 

followed by processing factories and traders. Profits are appropriately 

distributed among the parties. These parties collect the profit/capital 

corresponding to the capital they invest while that the farmers take 

the highest risk level. 

3.1.5. Aquaculture results and efficiency 

- After twelve years, the aquaculture output in the province increased 

three times with the average growth rate of 10.07%. 

- After ten years, the production value of aquaculture increased 2.4 

times. In 2014, the value of the aquaculture was nearly equal to that 

of the fishery. In 2015, the value slightly declined but it increased 2 

years later. 
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- Value-added of aquaculture in Phu Yen in the period 2010-2016 

unevenly increased. In 2013 and 2015, this value had increased, but 

this increase was lesser in the next year of 2014 and 2016. In 2017, 

this value decreased. 

- By 2014, the mixed-income was on average of 160 million VND 

per household. This income increases to 230 million VND per 

household in 2015. The average mixed income of one household 

worker or one crop year increased and reached a high level of 159 

million VND /household/year. 

- Productivity of capital of the main crop in 2014 and 2015 are 

Vđt2014 = 0,75 and Vđt2015 = 0,84 respectively. The results show that 

the productivity of capital usage in these years has increased. 

- By 2015, the yield achieved 3.5 tons/ha/year; the average yield 

growth rate is 9.6% in the past ten years. Phu Yen always has the 

highest yield in comparison with Binh Dinh and Khanh Hoa. 

- By 2015, there were 16,526 employees involved in aquaculture. 

The number of employees is decreasing due to the mechanization in 

aquaculture. 

Contribution to livelihoods. For the coastal areas of Phu Yen, the 

livelihoods mainly depend on aquaculture as these areas do not adopt 

the cultivation. 

Consumer health. In the process of farming, preventing and 

treating diseases are done by experience without the compliance of 

food safety regulations. This problem does not guarantee the 

chemical residue allowed on the animals, so it can negatively affect 

the health of the consumers. 

Waste-water treatment. The aquaculture in Phu Yen is mainly 

semi-intensive farming, so the water supply and drainage systems are 
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the systems of opening wastewater that is directly discharged into the 

external environment. For cage farming in the sea, the wastewater has 

been directly discharged into the lagoon, causing serious 

environmental pollution. 

3.2. ANALYSIS OF FACTORS AFFECTING AQUACULTURE 

DEVELOPMENT IN PHU YEN 

3.2.1. Factors affecting the aquaculture output 

Logarit function: LnY = 3,007 + 0,08LnL + 1,085LnK– 0,24LnS + 0,351D 

- Coefficient α2 = + 1,085, it means that capital and yield have the 

relationship, the increase in the capital will cause the increase in the 

yield. 

- Coefficient α3 = – 0,24, it means that yield and size of the area have 

the negative relationship. The households with the small area have 

effective investment, which often results in higher productivity. 

- Coefficient TFP is 3,007 means that the application of science and 

technology into the farming process in Phu Yen has brought good 

results. 

- Coefficient β = + 0,351 means that there is a difference in yield 

between intensive and semi-intensive farming, in which intensive 

farming creates a higher yield than semi-intensive farming. 

Answer research questions: The factors promoting aquaculture 

development in Phu Yen province are capital, science and 

technology, the intensive farming that helps to develop aquaculture 

faster than semi-intensive farming. 

3.2.2. Factors affecting aquaculture development 

3.2.2.1. Descriptive statistics 

3.2.2.2. Evaluation of measurement scale 

3.2.2.3. Estimated results 

a. The Structural Equation Modeling (SEM) 
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b. The bootstrap model 

Table 3.34. Estimated results by bootstrap 

Relationship Estimate SE 
SE-

SE 
Mean Bias 

SE-

Bias 
CR 

PT.NTTS<---TUNHIEN .209 .13 .004 .203 -.006 .006 -1 

PT.NTTS <---DAUVAO .626 .09 .003 .630 .004 .004 1 

PT.NTTS <--- THITRUONG .174 .08 .003 .175 .002 .004 0,5 

SE-SE: error of standard error, Mean: average bootstrap estimates 

Bias  = Mean – Estimate, SE-Bias: standard errors of deviation 

CR (critical value) = Bias/SE-Bias 

Source: Calculated from the survey data 

3.2.3.4. Discuss the results 

The results of the measurement scale and model tests show that: 

 There are not enough evidence to accept or reject the 

hypothesis H2, H5, and H6. 

 Accept the hypothesis H1 and H3. 

 Reject the hypothesis H4. It means that convenient market 

conditions have an impact on the development of aquaculture 

in this province positively. 

Estimated results: Correlation coefficients are positive, so factors 

have a positive impact on aquaculture development, including market 

conditions (0,174), natural conditions (0,209), and direct input is the 

strongest (0.626) with 95% confidence. 

3.3. ACHIEVEMENTS, LIMITATIONS AND CAUSES OF 

LIMITATIONS IN AQUACULTURE DEVELOPMENT OF 

PHU YEN PROVINCE IN RECENT YEARS 

 
Figure 3.8. The SEM model 
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CHAPTER 4 

SOLUTIONS FOR PROMOTING AQUACULTURE 

DEVELOPMENT IN PHU YEN 

4.1. FOUNDATION FOR PROPOSING SOLUTIONS 

4.2. SOLUTIONS FOR PROMOTING THE DEVELOPMENT OF 

AQUACULTURE IN PHU YEN  

4.2.1. Promotion of planning and planning management 

It should be planned in two directions: 

- Level 1: hard planning, which means that farmers have to 

implement the planning unless they are punished. 

- Level 2: soft oriented planning, fishers are not compulsory to follow 

the planning. The government will not use administrative sanctions, 

but they mainly use support tools. Soft planning includes farming area, 

production segmentation, forms of farming, and species. 

4.2.2. Solutions for intensive farming level 

 The infrastructure: upgrade the infrastructure of farming areas 

to suit the level of farming. Solution contents: To invest in upgrading 

water supply and drainage systems, and increased investment for 

electric power systems. 

 Improve the farming level of farmers: Agricultural Extension 

Center should include corporates with the local government to 

conduct training sessions. The training sessions should be conducted 

before the beginning of the crop and during the farming process 

when the diseases occurred in other farming areas. 

 Improve the level of scientific and technical applications: 

continuously apply and expand biofloc technology, apply suitable 

production organization, the government should pay attention to 

researching and transferring the application of science and 

technology into aquaculture. 
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4.2.3. Solutions for developing support service for aquaculture 

Improve the quality of seed: use free of parental disease 

varieties, investment in seed production infrastructure, increase the 

seed checking. 

Improve the quality of food, medicine, bioproducts: enhanced 

testing them. 

Increase production capital: The Government and Bank for 

Agriculture and Rural Development should develop a separate policy 

for the shift from semi-intensive to intensive farmingưhen the fishers 

provide a reasonable farming solution. 

Stabilize and develop consumption markets: Orient the Chinese 

market as the main consumer market for Phu Yen products, 

especially fresh seafood. Phu Yen Department of Industry and Trade 

cooperates with the Department of Agriculture and Rural 

Development to build brand name Phu Yen lobster. 

4.2.4. Solutions for increasing outputs and production efficiency 

Enhance added value: To increase added value through the 

choice of reasonable species, improve the quality of products, 

increase the production of products with high processing content. 

Environment protection: Raise the farmers’ awareness and 

responsibility for the protection of the general environment. Improve 

monitoring efficiency to provide the earliest warning of 

environmental pollution. 

Improve social efficiency: Government and fishermen must offer 

insurance policy farming species, applying international standards for 

farming, incorporating various social stakeholders for the aquaculture 

development, stabilize fishermen’s livelihood, and ensure 

consumers’ health. 

4.3. RECOMMENDATIONS 
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CONCLUSIONS 

1. Achieved results 

- Systematize theoretical issues related to aquaculture development. 

Analyze the development contents and the system of 

measurement indicators in aquaculture development. 

- Based on the research results, the study evaluates the overall 

status of aquaculture development in Phu Yen as follows: 

 The aquaculture development in Phu Yen still has potential: 

there is still a lot of area of ponds which can be converted from 

semi-intensive to intensive farming; the sea surface area for 

developing cage farming is still large for widening the farming 

of famous species such as lobster, grouper, and cobia. The 

market is large and wide. 

 Factors promoting aquaculture development in Phu Yen are: 

Fishermen always adopt new things to change suitably. 

Fishermen always consider the aquaculture as their main 

source of livelihood. The development of science and 

technology in seed production, food, and chemicals supporting 

the development of aquaculture. The support from the 

government in providing a loan, technical training, conducting 

new projects to promote aquaculture development. 

 The factors inhibiting the aquaculture development in Phu Yen 

are lack of investment capital; poor quality seed and 

chemicals; outdated infrastructure; the exploitation of wild 

seed is not controlled, leading to the scarce of seed sources for 

the future; quality of products is not good leading to low 

prices, and difficulties for exporting to developed countries 

markets. 
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 There are favourable natural conditions for aquaculture 

development such as a warm climate, large brackish water 

surface, the large sea surface with less wind, high salinity 

water that is suitable for white shrimp, tiger shrimp, sweet 

snail, and lobster. However, natural disasters such as floods, 

storms, and hot weather have caused great damage to the 

farms, resulting in many failed crops. 

- Additionally, environmental and social issues such as 

environmental pollution, traceability of products, the uncontrolled 

residue of chemicals have not been solved for the development of 

aquaculture. The sustainable development becomes the big 

challenge for the development of aquaculture in Phu Yen. 

- The author proposes four sustainable development solution 

groups for the vision of sustainable development to 2030. They 

are very feasible and suitable for the actual situation in Phu Yen. 

2. Limitations and future research directions 

- Increase the sample size for enhancing the reliability of the scale. 

Due to the uneven level of awareness of farmers, there still has a 

deviation in the statistical results. 

- Due to the limitation of the survey, data on the value chain of 

white shrimp was only collected at the factory in Phu Yen. 

Besides, due to the strong fluctuations in the price of lobster, the 

identification of lobster value chain is not exact. 

- In the future, the model of factors influencing aquaculture 

development could be applied in different areas or species with 

the adjusting and adding appropriate indicators. 
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