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Fisheries Management for Food Security and Poverty Eradication:
The Case of Small-Scale Fisheries in Vietnam”

Quach Thi Khanh Ngoc?, Bui Bich Xuan?, Pham Khanh Nam®
Abstract

Small-scale fisheries, are crucial to support the welfare of coastal communities. Nonetheless, in Vietnam
prolonged overexploitation and inadequate management have led small-scale fisheries into an uncertain
future, leaving fishing households vulnerable to poverty and food insecurity. This study examines the role
of small-scale fisheries in Vietnam in promoting food security and alleviating poverty within fishing
households. Utilizing latent profile analysis, we categorize fishing households based on dimensions of
poverty and food insecurity as well as explore the potential of fisheries management measures in eradicating
poverty and improving food security. Our findings reveal that, overall, small-scale fisheries in Vietnam
have significantly contributed to the well-being of fishing households, enhancing both income and food
security. However, we found two distinct groups of fishers. One group, representing 65 percent of
households in our sample, is characterized by higher incomes and greater food security, is denoted in the
study as “protected households”. The second group, comprising 35 percent of our sample, is challenged in
both dimensions, and is denoted as “vulnerable households”. Protected households are more likely to be
located in areas where access limitations are enforced, often accompanied by livelihood enhancement
opportunities. These results imply that future policies for small-scale fisheries should foster synergies
among various interventions aimed at conserving fisheries resources, alleviating poverty, and ensuring food
security.
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1. Introduction

The promotion of food security and poverty eradication have been critical to the
development agenda of small-scale fisheries worldwide (Béné et al., 2016), driving progress
towards the UN Sustainable Development Goals (SDGS) (e.g., Goal 1: no poverty and Goal 2: zero
hunger) as well as intersecting with environmental and social development goals and the VVoluntary
Guidelines for Securing Sustainable Small-Scale Fisheries. Small-scale fisheries possess various
socioeconomic and environmental dimensions that should capture the full attention of managers
and academics (Béné, 2003). However, national and international policy discussions seldom
include small-scale fisheries, despite their provision of income and food that, in many cases, cannot
be easily replaced by alternative sources (Lynch et al., 2017). Over the years, small-scale fisheries
have been poorly managed and overexploited (Jackson et al., 2001; Allan et al., 2005). Once
regarded as an inexhaustible resource, small-scale fisheries are now recognized as a sector in crisis
(Pauly et al., 2005), posing threats to ecosystem health, livelihoods, and food security (Bavinck et
al., 2005; Béné et al., 2007).

Approximately 120 million people worldwide depend on fishing for their livelihoods, and
over 90 percent of them are engaged in small-scale fisheries, which are responsible for more than
half of the global fish catch (FAO, 2022). As such, small-scale fisheries are rarely perceived as a
distinct industry but rather are intricately intertwined with the economic, social, and cultural fabric
of local communities, as well as broader social and ecological systems (Jentoft, 2014). To
safeguard fisheries livelihoods and the interests of other stakeholders, it is essential for the
ecological system to exhibit resilience against development, environmental degradation, and
resource exploitation (Laugen et al.,, 2014). However, due to an increasing population and
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capacity of ecosystem productivity (Garcia & Rosenberg, 2010). In the past decades, the growth
in marine capture catch has stagnated or slowed down (Mcclanahan et al., 2013). Consequently,
limited access to alternative natural resources and employment opportunities, as well as a poor
management, may result in fishers being stuck in a poverty-environment trap, resulting in the
overexploitation of existing natural resources (Lynch et al., 2017; Barbier & Hochard, 2019).
These factors may further hinder economic growth and social development (WCED, 1988).

With this backdrop, small-scale fisheries management policies will increasingly need to
deal with interlinkages between resource degradation, poverty, and food security (Mcclanahan et
al., 2013). It is crucial to gain a comprehensive understanding of the contribution of small-scale
fisheries to food security, poverty alleviation, and development goals, as well as the associated
trade-offs and dilemmas arising from management decisions. Such understanding can inform the
development of fisheries management policies that harmonize ecological and economic concerns
while also considering the broader welfare benefits associated with small-scale fisheries.

This paper offers empirical evidence on the role of small-scale fisheries and management
measures in addressing two out of seventeen SDGs (i.e., no poverty and zero hunger), using the
small-scale fisheries in Vietnam as a case study. Small-scale fishing is vital for the well-being of
coastal communities in Vietnam. It provides food (Harper & Sumaila, 2019), employment, and
income for some of the poorest segments of society (Pomeroy et al., 2009).

Vietnamese fisheries are managed within a state planning framework, implemented
through a top-down mechanism. Within this system, planning for total fish landings in the
upcoming year consistently exceed those of the previous year. Annual catches consistently surpass
total catches planned by the government, often exceeding the sustainable yield potential of

fisheries resources (Hai, 2018). This increases the pressure on fish stocks and their surrounding



ecosystems, as well as exacerbating the socio-economic challenges faced by fisherfolk. To address
these issues and promote more sustainable fishing practices, there is a growing recognition of the
need to reform the fisheries management system. This includes adopting more participatory
approaches that engage fishers, local communities, and other stakeholders in decision-making and
management processes. The introduction of co-management and adaptive indicators-based
management approaches as well as the establishment of marine protected areas (MPAS) marks a
significant shift in the management paradigm of Vietnamese fisheries and marine resources.
However, even with progress made, small-scale fisheries are vulnerable to threats, including
overcapacity and overfishing, as well as external threats like climate change and market
uncertainty (Pomeroy et al., 2009; Ngoc et al., 2009; Ngoc, 2018). This underscores the importance
of enhancing the effectiveness of small-scale fisheries management in Vietnam.

The objectives of this study are threefold. First, we will assess the evidence on how and to
what extent Vietnamese small-scale fisheries contribute to food security and poverty eradication,
using indicators related to food, income, and employment. Second, we employ latent profile
analysis (LPA) to categorize fisheries households based on dimensions of poverty and food
security. This analytical approach aims to provide a better understanding of the fishing activities
and lives within these households, which is a prerequisite for the development of more sustainable
approaches to small-scale fisheries management. Third, by applying a membership function in the
interpretation of latent profiles, we examine the linkage between management measures, fishers’
compliance, and livelihood diversification concerning issues of food security and poverty.

A significant finding in our study is that small-scale fisheries play a crucial role in
supporting the livelihoods and food supply of fishing communities. Households employing diverse

livelihood strategies and residing in areas where fisheries are regulated through access limitations



tend to have a greater likelihood of achieving higher income and better food security. This valuable
insight can inform fisheries management policies that employ various interventions to address
issues related to food insecurity and poverty.

Conducting latent profile analysis of attributes for poverty and food insecurity within
fisheries households is an important contribution to the literature on fisheries management.
Previous research often evaluates the contribution of fisheries to livelihoods and food systems
(Bené et al., 2007; Simmance et al., 2022; Béné et al., 2016; Hartje et al., 2018; Bell et al., 2018;
Belhabib et al., 2015; Teh & Pauly, 2018) or investigates poverty and food insecurity in fisheries
in the context of social-ecological system dynamics (Garcia & Rosenberg, 2010; Onyango &
Jentoft, 2010; Nayak et al., 2014; Purcell & Pomeroy, 2015; Cissé et al., 2015) rather than
identifying poverty and food insecurity dimensions of fisheries households in the relation to
resource degradation and management strategies. Findings from latent profile analysis can enhance
policymakers' understanding of the complexity of the situation of fisheries households. These
results can assist policy makers to identify target households in the fight for poverty alleviation
and food security as well as effective management measures.

Our paper is organized as follows: section 2 provides a brief review of small-scale fisheries
and issues of food security and poverty; section 3 presents materials and methods; section 4
presents the results; and section 5 provides general discussion and conclusions.

2. Small-scale fisheries, food security and poverty

Small-scale fisheries are regarded as a pro-poor activity as they are a labor-intensive and
easy-to-enter industry that contribute significantly to the promotion of social and economic
sustainability for coastal communities, where they make up a crucial component of the country’s

rural development (Béné, 2006; Béné & Friend, 2011; Allison, 2011; Béné et al., 2016;



Kawarazuka & Béné, 2010; Lynch et al., 2017). The benefits from small-scale fisheries are not
always fully appreciated as they relate to both income and non-income components of poverty
such as people’s capabilities (abilities which help them to earn a living), vulnerabilities (shocks
and stresses to which people are exposed), and participation (capacity to affect decision-making
processes) (Walmsley et al., 2006; Arthur et al., 2022).

Poverty is a multifaceted and dynamic phenomenon (Béné et al., 2007). In the context of
small-scale fisheries, poverty has often been understood primarily in terms of income, linked to
the frequently reported low incomes of small-scale fishers (Onyango & Jentoft, 2010). However,
poverty encompasses a broader concept that includes access to essential resources for meeting
basic human needs like food, and health, education, and other services (Spicker, 1999). With this
perspective, it becomes apparent that poverty in fisheries communities cannot be solely attributed
to fishing resources or catch (Béné et al., 2007). Instead, it is influenced by a combination of
sectoral and non-sectoral factors (Neiland & Béné, 2004). Effective management plays a crucial
role in ensuring the successful functioning of a fishery and sustaining the livelihoods of fishers
(Walmsley et al., 2006; Mcclanahan et al., 2013). However, in many cases, particularly when
fishery management systems are ineffective, external factors beyond the fisheries sector, influence
the poverty levels experienced by fishing communities. (Mcclanahan et al., 2013; Lynch et al.,
2017).

The significant contributions and importance of small-scale fisheries in poverty alleviation
arise from the interconnections and interactions across various domains and levels (Béné, 2006).
These include household-level wealth generation, community-level rural development, and
national-level economic growth (Béné et al., 2007). At the household level, small-scale fisheries

provide livelihoods, employment opportunities, and cash income, which is critical in funding



access to services such as health care and education (Walmsley et al., 2006). While small-scale
fishing may not always yield substantial economic gains for households, it serves as a protective
mechanism, preventing them from sinking deeper into poverty and functioning as a "safety net"
(Bené, 2006; Béné et al., 2007).

Poverty and food security are closely linked, and elimination of hunger is a prerequisite of
poverty eradication (Béné et al., 2007; Arthur et al., 2022). Food security, as defined by the 1996
World Food Summit, refers to a state in which all individuals have consistent physical, social, and
economic access to adequate food that meets their dietary requirements and preferences for an
active and healthy life. The four fundamental factors that determine food security are: (i) food
availability, (ii) food access, (iii) food utilization and iv) stability of these dimensions over time
(FAO 1996). People who lack access to sufficient food are considered poor.

The contribution of fisheries to food security can be measured by i) the amount and quality
of food consumed in relation to a health standard (e.g., World Health Organization); ii) physical
access to food such as direct fish supply; and iii) economic access to food, such as income
generated by fisheries and post-harvesting processing (Béné et al., 2007). Therefore, the outputs
of households' fishing activities, both in terms of fish catch and cash income, make up household
income, which is then utilized to achieve food security (Hartje et al., 2018). Poverty is the main
significant barrier to enhancing food security.

Addressing food security and poverty is a top priority for development agendas and poverty
alleviation strategies. However, the pursuit of these objectives generates threats to the
sustainability of diverse global ecosystems and the health of the natural environment (Coulthard
et al., 2011). It's important to highlight that there isn't a straightforward connection between

production, resource availability, and poverty (Leach et al., 1999). This indicates the need for



research to center on natural resources and the various social, cultural, and political factors
influencing the relationship between the impoverished and these resources, as well as between
different socio-economic groups (Béné, 2003).
3. Materials and Methods
3.1. Small-scale fisheries in Vietnam

The distinction between small-scale and large-scale fisheries, and their classification, is
often based on factors such as vessel type, gear type, or fishing distance from the coast (Gibson &
Sumaila, 2017; Smith & Basurto, 2019). In Vietnam, small-scale fisheries are defined as those that
operate in the near-shore coastal area (Pomeroy et al., 2009), involving vessels with a length not
exceeding 12 meters (Decree 26/2019/ND-CP). These fisheries have long played a significant role
in the marine capture fishery industry in Vietnam, both in terms of overall fishing effort and catch
volume (Pomeroy et al., 2009; MARD, 2021). As of 2022, there were 38,500 small-scale fishing
vessels in Vietnam, accounting for nearly 45 percent of all fishing vessels in the country (MARD,
2021). Investments in small-scale fishing vessels are relatively modest compared to offshore
vessels, leading to a rapid increase in the number of small-scale vessels over the years, exerting
significant pressure on marine resources and the environment (Ngoc et al., 2009). However, since
2014, with the release of Decree No. 67/2014/ND-CP promoting offshore fishing through
subsidies for vessel construction, there has been a significant change in the composition of the
fishing fleet. The number of small-scale fishing vessels has declined in favor of an increase in
offshore fishing vessels (MARD, 2021).

The management of the small-scale fisheries sector in Vietnam lacks a dedicated legislative
framework. The Fisheries Development Strategy for 2030 and the vision for 2045 and The

Fisheries Law of 2017 authorize fisheries regulation through a quota system. However, quota



implementation has so far only been piloted for offshore fishing vessels. Efforts are currently
underway to define quotas for each province in small-scale fisheries. Additionally, the government
has formulated strategies to gradually introduce co-management practices in small-scale fisheries
and establish marine protected areas to revitalize marine resources and ensure sustainable
development of the fisheries industry.

The present study was conducted in the provinces of Phu Yen, Khanh Hoa, and Ninh
Thuan, located on the Central Southern Coast (Fig. 1). This area encompasses highly productive
marine ecosystems that provide various ecosystem services, including significant fisheries
resources. The Central Southern region is highly dependent on fisheries for its economy, and most
provinces in the area exhibit higher growth rates in the agricultural, forestry, and fisheries sectors
than the national average (MARD, 2021). The fishing capacity of vessels in the Central Southern
Coast has increased recently and shows no signs of decline (MARD, 2021). Overfishing has taken
place for many years, resulting in unsustainable fisheries development. In an effort to tackle this
issue, the government plans to progressively reduce the number of coastal fishing vessels,
particularly those with inefficient fishing gear and gear that has a detrimental impact on fisheries
resources. It further plans to limit catches to the level of maximum sustainable yield to recover
resources, achieve maximum economic efficiency, and ensure sustainable development of

fisheries (MARD, 2021).
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Fig. 1. The location of Central Southern Coast of Vietnam.

3.2. Latent profile analysis

Latent profile analysis is one of the Finite mixture modeling techniques. This approach
categorizes models as either Latent Class Analysis (LCA) or Latent Profile Analysis, determined
by whether the observed variables are categorical or continuous. Latent profile models seek to
identify various existing but unrecognized subgroups of people as the source of population
heterogeneity (Peugh & Fan, 2013). It is therefore assumed that individuals can be classified into
categories (subpopulations) with varied probability and according to configurable features of their
personal and environmental characteristics. Unlike conventional, non-latent clustering techniques
(such as k-means clustering and hierarchical clustering), LPA regards profile membership as an
unobserved categorical variable, with a value that indicates which profile an individual belongs to
with a particular degree of probability (Magidson & Vermunt, 2002).

According to Lazarsfeld and Henry (1968) and Peugh and Fan (2013), a typical LPA model
equation that separates the variance of the ith observed continuous response variable in the kth

latent profile into its between-profile and within-profile components, respectively, is as follows:
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where p;;, and oy, are the variable i's profile-specific k means and variances, respectively, and m,
denotes profile density, which is the proportion of N participants who fit profile k. LPAs presume
that 1) samples obtained from a heterogeneous population are a mixture of K profile-specific
distributions; ii) observed y indicator variables are normally distributed; and iii) the profile-
specific mean vectors yu; are the profile-specific (k) observed variable means. To simulate y
fluctuation with a minimal number of estimated parameters, two LPA model constraints are
typically imposed. First, the local independence assumption asserts that, subject to proper latent
profile extraction or enumeration, all y are uncorrelated within each k latent profile, and all k-
specific off-diagonal covariance matrix elements are zero. Second, the homogeneity assumption
stipulates that the elements of the major diagonal of the covariance matrix that are distinctive to a
given profile must be equal across all profiles. (i.e., Y, =Y, Y, ~N[u, Y], (Lubke & Neale, 2006;
Magidson & Vermunt, 2002). Overall, local independence and homogeneity presume that latent
profile-specific (k) covariance matrices are diagonal and homogeneous and that latent profiles
differ only in their y - variable location (u;), not their y - variable relationship type (3., (Lubke &
Neale, 2006).
3.3. Data

The data utilized in this study were obtained through a household survey. A field visit was
first undertaken to gather insights into fishing practices and sociocultural characteristics of the
fishing communities and to inform the survey design. This was followed by pilot testing of the
survey instrument. The pilot test provided valuable information, leading to revisions in the

questionnaire, which included various sections covering fishers' fishing activities, sources and

10



types of livelihoods and incomes, social capital and trust, as well as their perceptions regarding
fisheries resource degradation. Additionally, one section of the questionnaire specifically focused
on women's roles in fisheries, including their involvement in decision-making processes,
production, credit utilization, and the utilization of income derived from fishing.

Data collection took place in the provinces of Phu Yen, Khanh Hoa, and Ninh Thuan
between June and October 2022. As reported by the Department of Fisheries in Phu Yen, Khanh
Hoa, and Ninh Thuan, the number of fishing vessels in 2020 was approximately 4100, 9800, and
2500, respectively. Small-scale fishing vessels account for 89%, 85%, and 70% of all fishing
vessels, respectively. Our survey targeted four villages in Khanh Hoa and two villages each in Phu
Yen and Ninh Thuan Provinces. The management strategies employed in these villages vary and
include approaches such as open access, co-management, and access limitations such as MPAs
and Locally Managed Marine Areas (LMMAS).

Interviews with respondents took approximately 20 minutes each, and were conducted by
trained students from Nha Trang University. The interviewers were assigned to various roads
within the villages and respondents were sampled while on the road. The fishers who spent the
most time in fishing activities in each household were chosen for interviews. A total of 302 fishers
(162 in Khanh Hoa, 80 in Phu Yen and 60 in Ninh Thuan) were recruited throughout the course of
our survey.

Table 1 provides a summary of the general characteristics of individuals in the sample. The
respondents included in the study were all males, as men take the primary responsibility for fishing.
On average, they were 46 years old and had nearly 23 years of experience in fishing. Almost 95%

of the respondents had received education up to primary or secondary school level, indicating less
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than 9 years of formal education. The average household consisted of 4.3 individuals. Forty percent
of these households pursued livelihoods beyond fishing.
Table 1

Sample characteristics of respondents and summary statistics of variables

Variable Mean Std. dev.

Socioeconomic characteristics

Age 46.00 10.32
Education

Primary school 182 60.26 %
Secondary school 103 34.11%
High school 17 5.63 %
Experience in fishing (years) 22.81 10.71
Number of family member (persons) 4.30 1.29
Dummy for other livelihoods 0.40 0.49

(1 = if household engage in other livelihoods;

0 = otherwise)

Fishing activity characteristics

Number of days at sea (days) 218.64 66.33
The length of vessel (m) 10.85 2.59
Fisheries resources

(1= totally disagree; 5 = totally agree)

Degradation in fish resources 3.76 0.84

Management measures
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(1 = Yes; 0: otherwise)

Co-management 0.23 0.42
Access limitation 0.33 0.47
Compliance

(1: Yes; 0: Otherwise)

Fishers in your region comply with regulations 0.33 0.47
Conflict

(1 = Yes; 0 = otherwise)

Conflicts with other fishers 0.18 0.38

The fishers included in the sample utilized vessels with an average hull length of 10.8
meters. These vessels were operational at sea for an average of 218 days per year, resulting in an
average annual catch of 55,528 kilograms. Fishers also perceived a decline in the condition of
fisheries resources in the last five years. Approximately 23 percent of the fishers reported the
existence of co-management systems, while 33 percent reported the implementation of access
limitations (MPAs or LMMASs). Adherence to regulations is of great significance for effective
management, yet only 33 percent of the fishers agreed that other fishers comply with fisheries
regulations in their areas. Additionally, approximately 18 percent of the fishers encountered
conflicts with other fishers while engaging in fishing activities at sea.

A section of the questionnaire was utilized to develop a food insecurity scale, including
five items that address various aspects of food security and hunger (see Appendix Table 8). Our
study employed a 3-point Likert scale, where a response of 1 indicated "Never true", 2 represented

"Sometimes”, and 3 denoted "Often". Therefore, a higher score indicates higher levels of food
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insecurity. The primary difficulties faced by these households revolve around the affordability of
balanced meals that include four essential components: protein, carbohydrates, vegetables, and
fats. Additionally, insufficient funds to purchase food were identified as a significant challenge.

Our study also examined fishers' interpersonal relationships, emphasizing their
relationships with other fishers, community members, community leaders, and fisheries
department officers (see Appendix Table 9). A 5-point Likert scale was employed to collect this
information, where a rating of 1 signified "Very poor", 2 indicated "Poor", 3 denoted "Fair", 4
represented "Good", and 5 indicated "Very good". Overall, fishers had better relationships with
other people in community than with other fishers, community leaders, and fisheries department
officers.
4. Results
4.1. Contribution of Vietnamese small-scale fisheries to food security and poverty eradication

We assess the contribution of small-scale fisheries to food security and poverty eradication
at the household level in three areas: food, income, and employment (see Table 2). For food, we
consider both food consumption and food expenditure. On average, each household in our survey
consumes 8.7 fish meals per week, utilizing approximately 6.5 kg of fish catch for their weekly
food needs. Fish constitutes about 30 percent of the total food consumed by the household,
highlighting its significant role in the diets of most fishing households. Furthermore, income
earned from fisheries makes an important contribution to food expenses, accounting for 33 percent
of the total household expenditure on food.

Table 2 also presents the findings of a t-test conducted to examine the difference in fish
consumption and food expenditure between poor and non-poor households. In this study, poverty

is defined based on per capita income, with households classified as poor if their per capita income

14



is below 1.5 million VND (1 USD = 23.200 VND) per month in rural areas and below 2 million
VND per month in urban areas (Decree 07/2021/ND-CP). Our study comprised 22 poor
households, accounting for 7.3 percent of all households in our selected provinces. While there
was no significant difference observed in fish consumption between poor and non-poor
households, as fishers frequently utilize their own catches for daily food, a significant difference
in daily food expenditure was evident between the two groups. The non-poor households allocated
an average of 165,000 VND per day for food, whereas the poor households spent only 134,000
VND.

The role of small-scale fisheries in providing livelihoods and generating income for small-
scale fishing households is presented in Table 3. On average, 1.7 individuals within a household
are engaged in fisheries-related activities, including both fishing and post-harvesting activities,
representing 67 percent of household members involved in income generation. The average
monthly per capita income amounts to 4.54 million VND, with 83.3 percent of that income derived
from the fisheries sector. These findings indicate that small-scale fisheries provide economic well-
being to households in terms of both income and livelihoods. This income closely aligns with the
average monthly income per capita of Vietnam in 2022, which was recorded at 4.67 million VND
(TCTK, 2023). The number of household members engaged in income generation does not
significantly differ between poor and non-poor households, but the income per capita of non-poor

households is nearly three times higher than that of poor households.

15



Table 2.

Contribution of fisheries into households’ food consumption and expenditure

Food consumption and expenditure Whole Non Poor Poor P diff

sample (n =280) (n=22)

Mean/ SD Mean/ SD  Mean/ SD

Fish consumption (Number of fish 8.69 8.68 8.81 0.88
meals consumed per week) (4.24) (4.22) (4.62)
Average weekly catch of fish for 6.37 6.36 6.54 0.82
household consumption (kg) (3.73) (3.75) (3.57)
The percentage of household food 30.87 31.07 28.40 0.45
accounted for by fish caught (15.99) (15.79) (18.54)
Expenditure on food bought during 162.78 165.03 134.09 0.02
the day (thousand VND/day) (60.87) (61.55) (43.05)
Share of income from fisheries used 32.99 32.83 35.06 0.62
for food expenditure (%) (19.86) (20.09) (16.89)

16



Table 3.

The employment and income from fisheries

Whole sample ~ Non poverty Poverty P diff

(n =280) (n=22)
Mean (SD) Mean (SD) Mean (SD)

Employment
Number of household members 2.75 2.77 2.50 0.30
who earn a living

(1.19) (1.21) (0.85)
Number of household members 1.64 1.65 1.54 0.55
engaged in fisheries

(0.85) (0.86) (0.59)
Number of household members 1.22 1.24 1.04 0.10
directly engaged in fishing

(0.54) (0.55) (0.22)
Number of household members 0.42 0.41 0.50 0.50
engaged in post harvesting
activities (0.55) (0.56) (0.51)
Income
Monthly income per capita 4.54 4.77 1.62 0.00
(VND)

(2.54) (2.49) (0.31)
Monthly income per capita from 3.71 3.89 1.42 0.00
fisheries sector (VND)

(2.35) (2.34) (0.43)
Monthly income per capita from 3.53 3.70 1.28 0.00
fishing activities (VND)

(2.35) (2.34) (0.44)
Monthly income per capita from 0.18 0.19 0.14 0.66
post-harvesting activities (VND)

(0.44) (0.45) (0.31)
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Percentage of income from 83.29 82.85 88.87 0.26

fisheries (%
isheries (%) (23.89) (23.89) (23.53)

4.2. Latent profile analysis

Section 4.1 highlights the difference in income and food expenditure between
impoverished fishing households and those not classified as poor. Another pertinent concern is
whether non-poor households genuinely enjoy food security and are shielded from the risk of
falling into poverty. We conduct the analysis with different profiles for fishers’ food insecurity
and poverty attributes. Food insecurity is assessed across dimensions, including food availability,
food access, and food utilization. Poverty is evaluated by income, as well as material poverty like
capital investment (represented by the length of vessels) and non-material poverty such as
interpersonal relationships, also known as social capital.

We assume that the five indicators related to food and hunger and four indicators related
to social relationships (see Table 8 & 9 in Appendix) collectively represent latent variables related
to fishers' perceptions of their family's food insecurity status and social capital. To explore the
association between the latent dimensions of food and social capital, we employ exploratory factor
analysis (EFA) prior to entering latent class analysis (see Table 8 & 9 in Appendix). The internal
consistency of each item, as measured by Cronbach's alpha, falls within the range of 0.74 to 0.80
for food insecurity and 0.76 - 0.82 for social capital. The EFA, which includes five items for food
and four items for social capital, provides support for our hypothesis of a unidimensional construct
for each variable. All standardized factor loadings are statistically significant (p < 0.01) and range
from 0.63 to 0.81 for food insecurity and from 0.81 to 0.85 for social capital. Additionally,

Bartlett's test of sphericity for both variables yields a significant result (p < 0.01), and the Kaiser-
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Meyer-Olkin (KMO) measure of sampling adequacy indicates an overall value of 0.81 for food
insecurity and 0.66 for social capital. Therefore, we include these items as food insecurity and
social capital variables in the latent profile model.

The typical approach for performing LPA involves a step-by-step process of building
models, starting with a one-profile model and gradually adding a profile at a time (Weller et al.,
2020). We examined one, two and three profile models. Using the AIC and BIC criterion, we
compared three models (see Table 4). AIC and BIC values with lower values are preferable.
Despite the statistical preference of the model utilizing three profiles over the two-profile model
based on multiple information criteria, we also conducted an analysis, as recommended by Scarpa
and Thiene (2005), to assess the significance of parameter estimates across profiles. This
examination revealed that the two-profile model was the preferred model. We also estimated a
latent profile model with membership function. Therefore, we report a two-profile model with

profile membership variables.

Table 4.

Comparison of models

Model lI(model) df AIC BIC
1 profile -1758.48 8 3532.96 3562.64
2 profile -1709.74 13 3445.48 3493.72
3 profile -1688.18 18 3372.35 3439.14
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Table 5 presents the statistics of variables for each of the two profiles and the average
posterior probabilities associated with latent profiles to which individuals were assigned. As can
be seen, all of the variables used in the model have a significant effect on the classification of
respondents. Based on posterior probability of profile membership, fishers were assigned to one
of the two profiles. 106 fishers (35%) being assigned to latent profile 1 and 196 fishers (65%)
assigned to latent profile 2. For profile 1, the mean score is 3.58 (SE = 0.25) for monthly income
per capita, 1.90 (SE = 0.03) for food insecurity, 10.87 (SE = 0.27) for hull length and 2.86 for
social capital. Compared to profile 1, fishers assigned to profile 2 has had higher mean score for
monthly income per capita, 5.05 (SE = 0.18), but a lower mean score on food insecurity. Notably,
the mean scores for hull length and social capital are not significantly different between the two
profiles. Given that Profile 1's per capita income falls below the national average of 4.67 million
VND/person/month and their greater food insecurity, the group in this profile is labeled as
"Vulnerable Households". The group with the second profile, with a higher income per capita than
the national average and less food insecurity, is labeled as "Protected Households". The results
derived from the latent profile analysis indicate a negative relationship between food insecurity

and income, highlighting the poverty-food insecurity nexus.
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Table 5.

Profile-specific marginal means

Variables Profile 1 Profile 2 Test statistic
Vulnerable households  Protected households T P
Margin std. err Margin std. err

Monthly income per capita  3.58 0.25*** 5.05 0.18*** -5.31 0.00
Food insecurity 1.90 0.03*** 1.15 0.02%*** 30.29 0.00
Vessel length 10.87 0.27*** 10.83 0.19%** -0.12 0.90
Social capital 2.86 0.09%** 2.93 0.07*** -0.16 0.97
Profile Probability 0.35 (n =106) 0.65 (n =196)
Log-likelihood -1672.99

*** Significant at 1%.

Table 6.

Profile membership function

Coefficient Std. err.

Profile 1 (Vulnerable households - base outcome)

Profile 2 (Protected households)

Dummy for other livelihoods 0.85 0.34**

Perception of the depletion of fish stock 0.53 0.21**

Co-management -0.84 0.38**

Access limitations 1.06 0.40***

Fishers’ compliance 2.01 0.40***

Fishing conflicts -0.77 0.42*

Constant -2.12 0.86** -

*** Significant at 1%; ** Significant at 5%; * Significant at 10%.
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Table 7.

Sociodemographic characteristics between latent profiles

Characteristics Profile 1 Profile 2 Test P
Vulnerable Protected
households households
N =106 N =196
Mean/N SD Mean/N SD
Education
Primary school 58 124 x?(2) =211 0.34
Secondary school 41 62
Highschool 7 10
Age 48.49 10.55 46.20 10.14 t=1.85 0.06
Fishing experience 24.58 10.72 21.86 10.60 t=2.13 0.03
Number of household 2.60 1.19 2.83 1.18 t=-1.59 0.11
members who earn a living
Number of household 1.17 0.53 1.26 0.55 t=-1.30 0.19
members engaged in
fisheries

We also predict respondents' latent profile membership in relation to the "Vulnerable
household" profile (Table 6). We use dummy variables for other livelihoods, management
measures like co-management and access limitations, fishers’ compliance with regulations, fishing
conflicts, and perception of fishers concerning depletion of fish stocks as the explanation. All of
these are significant predictors of profile membership. “Protected households” are more likely to
participate in various income generating activities outside fisheries than “vulnerable households™.
Fishers in this profile are more likely to perceive that fish stocks have been depleted. Importantly,

“protected households™ are less likely to be located in villages with co-management or community-
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based management and more likely to be located in villages that are managed by access limitation
measures. Fishers belonging to the “protected household” group also reported greater compliance
with regulation and enforcement by other fishers in their areas and less conflict with other fishers
related to fishing activity.

To characterize the two-profile solution, each profile was cross-tabulated with variables
such as education, age, fishing experience, number of household members who earn a living, and
number of household members engaged in fishing activities (see Table 7). There only significant
difference in socio-demographic characteristic between the two profiles relate to age and fishing
experience. Interestingly, the fishers in profile 1, the vulnerable households, tended to be older and
have more fishing experience.

5. Discussion and Conclusions

Ensuring the future livelihoods of small-scale fishers in Vietnam is contingent upon the
implementation of substantial changes to fisheries and marine resource policies (Garcia &
Rosenberg, 2010; Purcell & Pomeroy, 2015). Poor fisheries management can result in social
instability as well as the diminishment of economic opportunities and the means of livelihood for
small-scale fishers (Walmsley et al., 2006; Lu & Yamazaki, 2023). To devise effective
development and management policies, it is crucial to gain a comprehensive understanding of the
linkage between fisheries management and corresponding benefits for local fishing communities.
This study has enriched our understanding regarding the role of small-scale fisheries in improving
food security and alleviating poverty as well as “leaving no one behind” in achieving the
Sustainable Development Goals within coastal households in Vietnam. It has also shed light on

policy and management approaches that can address the challenges of poverty and food insecurity
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faced by people who rely on common pool resources and prevent vulnerable fishing households
from falling into poverty.

We have identified three different pathways in which small-scale fisheries can contribute
to the wellbeing of fishing households. First, by directly providing fish for household consumption;
second, by generating cash income from fish sales, which is used for meeting overall food needs;
and third, by generating livelihood and income opportunities for household members. Overall,
small-scale fisheries in Vietnam provide an average of 30 percent of these households’ food needs,
with 33 percent of the income generated from fisheries being allocated to family food expenses.
This finding aligns with the existing literature on the role of fisheries in providing sustenance
which indicates that fisheries contribute about 19 percent of the protein intake of fishers’
households. This percentage can surpass 25 percent in the most impoverished countries and reach
as high as 90 percent in remote coastal or inland areas and in small island developing states (Béné
etal., 2007). In Pacific Island countries and the Mekong River Basin, this contribution ranges from
50 to 90 percent in Pacific Island states and 49 to 82 percent in the Mekong River Basin (Ainsworth
etal., 2021; Bell et al., 2015).

Furthermore, small-scale fisheries in Vietham make a noteworthy contribution to both
employment and income. In Vietnam they provide jobs for 67 percent of individuals contributing
to household earnings, including men engaged in fishing and women involved in post-harvesting
activities, and account for 83 percent of the total income within these households. This indicates
that small-scale fisheries in Vietnam serve as a crucial “safety net” for fishers and their families,
particularly those with limited skills., as well as a pathway to enhance women's empowerment.

The majority of fishing households (92.7 percent) exhibit a per capita income above the

poverty threshold. However, households in the Profile 1, 35 percent of households in our sample,
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have a per capita income that is below the national average. This group consists of older fishers
who may have fewer opportunities for alternative livelihoods, and therefore rely primarily on
fisheries-related activities. These households risk falling into poverty if adequate support for
alternative livelihoods is not provided. The households in the profile 2, 65 percent of our sample,
have a per capita income greater than the national average. They have more per capita income and
better food security than households in profile 1. This can be attributed in part to their pursuit of
diversified livelihoods. It is worth noting that both groups acknowledge a decline in fish stocks in
recent years. Therefore, while small-scale fisheries play a significant role in poverty reduction and
mitigating hunger, it appears that they may not substantially enhance the overall living standards
of fishers, given the issue of over-exploitation and resource degradation. It is importance therefore
for fishing households to supplement their fisheries income with other income sources to prevent
them from falling into poverty.

Our study also investigated fisheries management and regulatory compliance, as well as
conflicts among fishermen. Fisheries management in Vietnam primarily emphasizes offshore
fisheries, where quota systems have recently been implemented. In contrast, small-scale fisheries
are governed by less stringent regulation, with a focus on implementing co-management or
community-based management, and zoning systems from the creation of marine protected areas
(Pomeroy et al., 2009; Ngoc, 2018). Our findings show that, although co-management and
community-based management have been institutionalized throughout Vietnam, fishers located in
the study areas (who more likely fall into profile 1), were less likely to experience improved
incomes and food security. The co-management approach in Vietnamese fisheries was introduced
in 1994. It was officially endorsed by MARD in 2007 by the establishment of the Fisheries Co-

Management Task Force. Since then, over 40 fisheries co-management models have been piloted
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in Vietnamese fishing communities. However, most have not been sustained after the end of
external financial support (Hai 2018). An innovative approach to co-management strategies is
required to preserve marine resources and guarantee the livelihoods of coastal communities.

Fishers in areas where fisheries are subjected to limited access management were more
likely to fit profile 2 and have higher incomes and greater food security. This can be explained by
the fact that limited access regulations, typically associated with the establishment MPAs or
LMMAs, frequently prioritize both the preservation of biodiversity and the enhancement of local
residents' well-being. In this context, fishing households may receive financial assistance, training
in technical skills, and opportunities for alternative livelihoods like aquaculture or tourism (Ngoc,
2018), which ultimately enables them to generate income beyond fishing. This group is also less
likely to be involved in fishing-related conflict and more likely to comply with regulations. The
absence of conflict is one of the proxies for social capital, indicating the existence of networks that
can facilitate cooperation among fishers (Yamazaki et al., 2018). This in turn may improve the
management of pool common resources and facilitate compliance.

We draw three possible policy implications from findings in the study, based on the
poverty—food security and poverty -natural environment nexus found in this study. First, ongoing
depletion of fisheries resources may lead to fish becoming unattainable for fishers in the future
(Mcclanahan et al., 2013). Fisheries management policies should therefore prioritize efforts to
counteract the deterioration of marine ecosystems and strengthen the contribution of small-scale
fisheries to human well-being. Policies and management strategies for fisheries should be
developed within an integrated social-ecological system which preserves and rebuilds fish stocks
and recognizes the role of humans in shaping ecosystem processes (Nayak et al., 2014).

Improvements in the food security and economic status of poor and vulnerable groups are a critical
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measure of policy success (Arthur et al., 2022), and our study suggests that the effectiveness of
fisheries management measures hinges on the availability of alternative livelihood opportunities
for local fishing households. Alternative livelihood strategies, combined with resource
management practices may support existing rural livelihoods and help decrease the strain on
marine resources and conserve the environment. In Vietnam, alternative livelihood projects along
with establishing marine protected areas have long been used as a strategy for reducing local level
threats to species, habitats, or resources of conservation concern (Ngoc et al., 2012; Ngoc, 2018;
Nguyen, 2019). Various strategies can be applied, including training in alternative livelihoods and
providing financial support to small-scale fishers. These training programs should provide skills
development in areas such as aquaculture, sustainable agriculture, and eco-tourism, thereby
facilitating a diversified income base for fishing households. Additionally, financial support
mechanisms such as low-interest loans could be established to assist small-scale fishers in
transitioning to alternative livelihoods.

Second, solutions to the problem of poverty and resource degradation must revolve round
making small-scale fisheries more economically efficient while finding the means to conserve fish
stocks. Since poverty in fisheries is the result of “too many people and vessels depending directly
on too few fish” (Cunningham et al., 2009), a solution could involve regulating access by
implementing an effective property rights system. The implementation of property rights is being
considered as an approach that could decrease the race to fish among fishers, as granting them
secure tenure encourages them to safeguard their fishing resources by. The proposed quota system
for small-scale fisheries by the Vietnamese Government should be put into effect. It is equally
vital to involve impacted fishers in shaping food and fishing rights policies. Additionally,

application of limited access models like the creation of MPAs may work towards mitigating local
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threats and support fisheries management and biodiversity conservation efforts. Vietnam has
established 11 MPAs out of 16 planned nationwide. The primary objectives of these MPAs are
centered on biodiversity conservation, with no focus on fisheries management. However, the
effectiveness of MPAs for biodiversity conservation in Vietnam is challenged by threats from
human activities (Ho et al., 2014; Ngoc, 2018). Fishing, in particular, represents a significant
impact that should be addressed within the scope of MPAs. Well designed and effectively managed
MPAs could achieve multiple objectives. MPAs need to be adequately regulated to address both
biodiversity conservation and fisheries management, with careful monitoring of their socio-
economic impacts.

Third, fisheries communities in Vietnam serve as an illustration of collective effort, local
competition for access and control of resources, and social distribution (MARD, 2021; Pomeroy,
et al., 2009; Ngoc et al., 2009; Ngoc, 2018) which necessitate a focus on achieving equity and
sustainability in management to further bolster food security and alleviate poverty. Policies should
be formulated to safeguard the fundamental human rights of vulnerable resource users and ensure
the effective distribution of benefits from common pool resources, thereby promoting the
endurance of ecosystems and economically viable fisheries.

From our study, we identify at least two promising research trajectories to enhance the
management of small-scale fisheries. The first involves examining the viability of various policies
designed to support poorer households in adopting new livelihood strategies. This inquiry should
assess their impact on the standard of living, well-being, and the sustainable management of fish
resources. The second research trajectory suggested by our analysis revolves around the humans
and nature nexus. The current state of Vietnamese small-scale fisheries underscores its social,

ecological, and economic unsustainability, emphasizing the necessity for transformative
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governance. Investigating trade-offs among these dimensions and assessing how they contribute
to sustainability would be a crucial contribution to the development of transformative governance

for small-scale fisheries in Vietnam.
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Appendix
Table 8

Results from factor analysis for food insecurity

Factor Item Mean Loading  Uniqueness Eigenvalue Cronbach a
(SD)
Food 2.88 0.80
insecurity
(1: Never The food that | bought just 1.47 0.76 0.42 0.74
true;  2: didn't last and | didn't have the
Sometimes money to get more. (0.54)
; 3: Often)
I couldn't afford to eat balanced 1.63 0.80 0.37 0.75
meals comprising four key
components: protein,  (0.77)
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carbohydrates, vegetables, and
fat.

In the last 12 months, | did cut 1.32 0.78 0.39 0.75
the size of my meals or skip
meals because there wasn’t (0.50)
enough money for food.
In the last 12 months, | did eat 1.53 0.81 0.34 0.73
less than | felt | should because
there wasn't enough money to ~ (0.60)
buy food.
In the last 12 months, | was 1.08 0.63 0.59 0.81
hungry because | couldn't
afford enough food. (0.28)
Bartlett’s test of sphericity: y2= 487.55; df = 10; p =0.00; K.M.O =0.81
Table 9
Results from factor analysis for social capital
Factor Item Mean Loading  Uniqueness Eigenvalue Cronbach a
(SD)
Social 2.05 0.84
capital
Relationship with other fishers 2.88 0.81 0.34 0.82
(1: Very
poor; 2: (0.92)
Poor; 3:
Fair; 4: Relationship with people in 3.11 0.82 0.34 0.81
Good; 5: the community
Very (0.89)
good)
Relationship with community 2.81 0.85 0.28 0.76
leaders (in solving community
(1.29)
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problems and family

problems)

Relationship with fisheries 3.83 0.83 0.31 0.77
department officers (to acquire

information on productive (1.27)

fishing ground and fishing
season and for their guidance
on coping with natural disaster
and climate change)

Bartlett’s test of sphericity: y2=717.77; df = 6; p = 0.00; K.M.O = 0.66
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