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Abstract
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Many small-scale fishing and aquaculture households in the global South struggle with
reinforcing feedbacks between resource degradation and livelihood impoverishment – a
situation that is often resembled to a social-ecological trap. Studies suggest that facilitation
of income diversification contributes to mitigation and even prevention of trap situations as
it reduces exploitation pressure while at the same time makes the households’ livelihood
more resilient. Understanding of how income diversification of small-scale fishing and
aquaculture households has impacted on social-ecological traps, what impedes or enables
income diversification, and how government facilitates income diversification, is crucial to
develop effective policies and actions to facilitate sustainable development of small-scale
fishing and aquaculture households. Using the Tam Giang lagoon, Viet Nam as a case
study, this thesis finds that small-scale fishing and aquaculture households maintain varied
income portfolios, including mobile fishing, fixed fishing, earth pond aquaculture, net-enclosed
aquaculture, cage aquaculture, and paid labour. Diversification of their income helps to improve
the households’ well-being. However, as these different income activities still depend on
ecologies from one and the same natural environment, the strategy of income diversification
accelerates the deterioration of the lagoon, which in turn impoverishes the well-being of its users.
As a result, income diversification in this context produces and reinforces a social-ecological
trap. This finding suggests that the households need to develop income activities that either
depend in radically different ways on aquatic ecologies, or draw sufficiently on other than
aquatic ecologies to escape the trap. Yet, both of these options are in practice hard to realize
because people lack abilities e.g. education, labour skills, and alternative job opportunities to
do so. The households in the Tam Giang lagoon are in need of support to improve their abilities
and job opportunities to engage in alternative livelihoods. But these supports need to consider
generational differences within households and the specific social and ecological contexts in
which households are situated. For example, fishers and aquaculturists should be provided
local-based alternative income activities to supplement their fisheries and aquaculture income.
Meanwhile, their children should be improved their education and labour skills to engage in
alternative jobs to exit fisheries and aquaculture. In this regard, this thesis finds that fisheries
agencies are often unable to provide these supports. They need to enrich their understanding
of social-ecological situations and aspirations of fishing and aquaculture households and their
generational differences; improve their lack of motivation, commitment, and capacity; gain
support from local governments to successfully support these households.
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1. Introduction 

1.1. Research rationale and research questions 
Small-scale fisheries and aquaculture provide livelihoods for about 500 mil-
lion people living in the global South (World Bank 2009). They are therefore 
considered as crucial means for poverty alleviation and livelihood improve-
ment (Allison and Ellis 2001, Béné et al. 2010, FAO 2014). However, the 
economy and sustainability of many small-scale fisheries and aquaculture are 
under pressure due to the increasing deterioration of aquatic and marine envi-
ronments (Salas et al. 2007, Berkes 2011, Cinner 2011, Pomeroy 2012, Barb-
ier 2015, Wesenbeeck et al. 2015, Betcherman and Marschke 2016). As an 
illustration, it is reported that 59.6% of the global fish stocks is currently fully 
fished, 34.2% is overfished, and only 6.2% of the stock is underfished (FAO 
2020). In addition, aquaculture is jointly responsible for the loss of valuable 
ecosystems (e.g. mangrove forest) and ecosystem services (e.g. fresh water) 
(Ha and Bush 2010, Wesenbeeck et al. 2015, Marschke and Betcherman 
2016). 

Since the middle of the twentieth century, overexploitation is recognised as 
a key driver of the deterioration of aquatic and marine resources (Caddy and 
Cochrane 2001, Pauly et al. 2002, Rosenberg 2003, Beddington et al. 2007, 
Pomeroy 2012). This gives credence to the idea that stopping environmental 
deterioration to sustain fisheries and aquaculture demands exploiting less 
(Rosenberg 2003, Worm et al. 2009, Pomeroy 2012). Accordingly, several 
management measures, including restrictions of access and gears, reductions 
of total allowable catch and aquacultural production size, catch quota, taxa-
tion, and closures of fishing grounds, have been implemented to reduce ex-
ploitation efforts. Yet, despite these measures, overexploitation of aquatic and 
marine environments continues to be an urgent problem (Berkes et al. 2001, 
Ommer and Perry 2011, Pomeroy 2012). 

Studies point out that households relying on these environments often resist 
management measures to keep up their exploitation efforts, even if this in-
volves illegal fishing and aquaculture practices, e.g. using destructive gears or 
fishing during closed seasons or in protected environments (Berkes et al. 2001, 
Cinner 2011, Pomeroy 2012, Ha and van Dijk 2013).  This is because reduc-
tions of exploitation efforts directly diminish households’ income and conse-
quently livelihood security (Salayo et al. 2008, Béné et al. 2010, Pomeroy 
2012). Even more so, due to heavy dependency on aquatic and marine 



 

 8 

resources for livelihoods, these households have no other way than to intensify 
their exploitation efforts in response to dwindling fish stocks and lower aqua-
cultural yields (Béné et al. 2016, Haider et al. 2018). It goes without saying, 
that this in turn accelerates the deterioration of both aquatic resources and 
livelihoods (Barbier 2010, Cinner 2011). The failure to reduce exploitation 
efforts thus exacerbates the deterioration of aquatic and marine environments, 
and in the long-term the sustainability and resilience of resource users’ liveli-
hoods (Purcell and Pomeroy 2015). This situation is often resembled to a so-
cial-ecological trap (Cinner 2011, Boonstra and de Boer 2014, Laborde et al. 
2016). 

A possible intervention in such trap situations in small-scale fisheries and 
aquaculture is to facilitate income diversification (Ellis 2000, Allison and Ellis 
2001). This is because income diversification helps to reduce exploitation ef-
fort while at the same time sustains and improves the livelihood of aquatic and 
marine resource users by making them less dependent on dwindling resources 
(Allison and Ellis 2001). Indeed, studies demonstrate that income diversifica-
tion helps to sustain and improve the well-being of aquatic and marine re-
source users (Coulthard 2008, Kasperski and Holland 2013, Olale and Henson 
2013, Finkbeiner 2015).  

Yet, much less is known about the effect of income diversification on the 
environmental sustainability of aquatic and marine resources. This limitation 
raises concerns about contributions of income diversification to the resolution 
of social-ecological traps as scholars indicate that the improvement in liveli-
hoods may be achieved at the expense of aquatic and marine resources (Folke 
et al. 2003). Attention to the interrelation between income diversification and 
environmental sustainability might also help to clarify why under some con-
ditions the facilitation of income diversification fails (Ireland et al. 2004, Fer-
rol-Schulte et al. 2013, Katikiro 2016, Pomeroy 2016). 

This thesis aims to improve knowledge about these aspects through a case 
study of small-scale fisheries and aquaculture in the Tam Giang lagoon, cen-
tral Viet Nam. To do so, it sets out to find answers to the three following re-
search questions. 

1. What types of income diversification of fishing and aquaculture 
households contribute to the prevention or resolution of social-eco-
logical traps? (Paper I and II) 

2. What factors and processes prevent or encourage income diversifi-
cation that contributes to the prevention or resolution of social-eco-
logical traps? (Paper III) 

3. What prevents fisheries agencies from facilitating income diversi-
fication that contributes to the prevention or resolution of social-
ecological traps? (Paper IV) 
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1.2. Thesis structure 
This thesis consists of a comprehensive summary and four scientific papers. 
The comprehensive summary includes seven sections. This first section intro-
duces the research rationale and research questions. Section two outlines the 
research framework that forms the foundation for data collection and analysis. 
Section three portrays the study site – the Tam Giang lagoon and livelihoods 
of the people living there. Section four describes methods that were used to 
collect and analyse data and information. Section five summarises the four 
publications on which this thesis is based. Section six discusses key contribu-
tions generated from the four publications. Section seven contains the conclu-
sion of this thesis.  
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2. Theoretical background 

This section provides the basic points of departure for the whole thesis. It be-
gins with a discussion on how the concept of social-ecological traps can be 
useful to characterize the complexity of linkages between environmental deg-
radation and livelihood impoverishment. Considering income diversification 
as a response to the traps, it then proposes concepts used to examine the impact 
of income diversification on the trap resolution; and factors and processes 
shaping the impact, i.e. response diversity, ecosystem services, well-being, 
cross-scale interactions, desires, abilities, and opportunities. 

2.1. Social-ecological trap as an alternative concept to 
characterize linkages between environmental 
degradation and livelihood impoverishment 
Many rural people in the global South depend for their immediate survival and 
well-being on the use of natural resources, e.g. forests, wetlands, oceans, and 
lagoons (Barbier 2010). This dependence often changes ecosystems, in some 
cases to the extent that it restructures underlying causal ecological and biolog-
ical processes leading to a so-called regime shift (Biggs et al. 2009). These 
changes or shifts, in turn, impact survival chances and general wellbeing of 
rural households, especially in the case of environmental degradation. 

The linkages between environmental degradation and livelihood impover-
ishment have been raised as crucial challenges for sustainable development 
since the 1980s when the World Commission on Environment and Develop-
ment (WCED) conceptualized them as vicious circles or downward spirals: 
“poor people are forced to overuse environmental resources to survive from 
day to day, and their impoverishment of their environment further impover-
ishes them, making their survival ever more uncertain and difficult” (WCED 
1987, p. 27).  

The idea of a vicious circle between environmental degradation and liveli-
hood impoverishment since then produced two theoretical premises for sus-
tainable rural development policies. First, that rural poverty reduction will im-
prove environmental sustainability (Lele 1991, Jehan and Umana 2003). Sec-
ond, that protection and sustainable management of natural environments will 
reduce rural poverty (Jehan and Umana 2003). However, empirical studies 
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highlighted that the policies drawing on these premises have not been so ef-
fective as expected or hoped for (Reed 2002). Rather to the contrary, policies 
that reduced poverty reduction frequently contributed to environmental deg-
radation, while policies that installed sustainable management did not neces-
sarily alleviate poverty, in fact sometimes they even accelerated poverty 
(Scherr 1999).  

The failures of such policies triggered critical debates on the conceptual-
ization of linkages between environmental degradation and livelihood impov-
erishment as a vicious circle. Scholars argue that the image of a vicious circle 
is an “incomplete characterization” (Lele 1991, p. 613) and even a “mislead-
ing” (Nunan 2015, p. 181) portrayal of the linkages. Empirical studies demon-
strate that environmental degradation and livelihood impoverishment linkages 
are more complex than what the image of a vicious circle depicts. The linkages 
are more complex in four ways: (1) they are shaped by multiple factors; (2) 
they are context specific and involve interactions across scales; (3) they are 
non-linear and dynamic; and (4) they are heterogeneous. Each of these aspects 
will be elaborated below. 

Firstly, there are multiple factors and processes that mediate and compli-
cate the linkages between environmental degradation and livelihood impover-
ishment, such as geographical location, poverty characteristics, power, and 
institutions (Lele 1991, Angelsen 1997, Duraiappah 1998, Gray and Moseley 
2005, Barbier 2010, Nunan 2015). Poverty is not the only cause of environ-
mental degradation. Weak governance institutions, population growth, and 
market growth contribute more to environmental degradation (Duraiappah 
1998, Gray and Moseley 2005, World Bank 2007). Conversely, environmental 
degradation is not the only cause of poverty. Béné and Friend (2011), for ex-
ample, indicate that poverty of fishers is not only because of resource degra-
dation, it is also because of the marginalization and exclusion of fishers from 
access to natural resources, lack of economic opportunities, and vulnerability 
of fishers to risks. 

Secondly, the linkages are context specific and involve interactions across 
scales. Which factors construct these linkages crucially depend on the type of 
natural resource (e.g. forests, fisheries, water) and contemporary local social-
ecological conditions/settings (e.g. resource endowment, resource manage-
ment, social-economic development) (Scherr 2000, Béné and Friend 2011). 
But these linkages are also influenced by factors beyond the contemporary 
local settings (Scherr 2000, Nunan 2015). For example, global climate change 
contributes to environmental degradation and livelihood impoverishment. Or 
privatization of natural resources at local level is influenced by both national 
policies as well as global discourse on environmental sustainability, such as 
“the tragedy of the commons”. 

Thirdly, environmental degradation and livelihood impoverishment are 
linked in a non-linear and dynamic fashion (Reed 2006, Nunan 2015). They 
are co-produced by complex interactions of multiple social and ecological 
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factors. To these complex causal interactions, people and groups adjust their 
behaviour and social organisations in order to cope and adapt. These adjust-
ments in turn affect the linkages between environmental degradation and live-
lihood impoverishment. For instance, population growth coupled with poor 
performance of fisheries management induces overexploitation and, in so do-
ing, environmental degradation. Degradation in turn triggers: (1) increased us-
age of destructive fishing gears to compensate for reductions in fish catch; or 
(2) diversifying livelihoods with income from outside fisheries. Notice how 
the effect of these two different responses on environmental degradation can 
be very different. While a turn to destructive fishing gears will reinforce envi-
ronmental degradation, income diversification could slow down and poten-
tially even halt this degradation. 

Fourthly, environmental degradation and livelihood impoverishment link-
ages are heterogenous; “Deprivation is not a uniform process” (Bryant 1998, 
p. 85). This heterogeneity is produced by both social and ecological diversity. 
Resource users differently impact on and are impacted by resource degrada-
tion and vice versa. Winners and losers exist simultaneously. People that earn 
more from the natural environment, contribute more to environmental degra-
dation compared to people that earn less (Gray and Moseley 2005). Moreover, 
the people that earn less from a resource are often experiencing more negative 
impacts from the degradation than the wealthy users (Chowdhury and Ahmed 
2009). This explains why policies that address poverty may not necessarily 
lead to resource conversation. This heterogeneity is also produced by diversity 
of responses, based on ethnicity, gender, caste, or political position. For ex-
ample, low caste fishers in Pulicat lagoon (India) diversify fishing activities 
to cope with “black years” (poor fisheries resources), while high caste fishers 
decided not to as they consider that diversification reduces the prestige of their 
caste – they are afraid of being considered “backwards” (Coulthard 2008). 

In response to these four arguments on the complexity of the linkages be-
tween environmental degradation and livelihood impoverishment, scholars re-
cently introduced the concept of social-ecological traps (Cinner 2011, 
Armitage and Marschke 2013, Enfors 2013, Boonstra and de Boer 2014). So-
cial-ecological traps are defined as: “[…] situations when feedback between 
social and ecological systems lead toward an undesirable state that may be 
difficult or impossible to reverse” (Cinner 2011, p. 835).  

The concept of social-ecological traps has its origin in resilience studies 
which are based on the idea that human societies and natural environments are 
interdependent (Brown 2015). To study these interdependencies the concept 
of social-ecological traps draws its insights from complex adaptive system 
perspectives (Berkes and Folke 1998, Holling et al. 2002, Folke 2006, Brown 
2015). And because the concept is rooted in a complex adaptive system per-
spective, it can accommodate analysis of the causal complexity that drives the 
linkages between environmental degradation and livelihood impoverishment. 
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The following will present the distinctive features of ideas about social-eco-
logical traps. 

First, the concept of social-ecological traps takes into account a diversity 
of factors and processes that can cause environmental degradation and liveli-
hood impoverishment. Social-ecological traps are produced by the co-occur-
rence of events that can include: ecological change; political change; demo-
graphic change; social inequalities in terms of gender, class or ethnicity; weak 
and missing institutions, lack of alternative livelihoods, and so on (Barbier 
2010, Cinner 2011, Enfors 2013, Cole et al. 2018, Haider et al. 2018). For 
example, a social-ecological trap in the Barotse Floodplain fishery, in Zambia, 
is caused by the conjunction of unequal gender relations, postharvest losses, 
weak regulatory institutions, unsustainable fishing practices, and increasing 
demand for smaller fish from urban areas (Cole et al. 2018). In Logone, Cam-
eroon, the trap is caused by the conjunction of increases in material wealth 
and social status of adopters of fishing canals, high cost of building and main-
taining fishing canals, population growth since the 1980s, change in hydrol-
ogy, and increase of fish demand from Nigeria for the last 10-20 years (La-
borde et al. 2016).  

Second, the concept of social-ecological traps accounts for cross-scale in-
teractions. Social-ecological traps are caused by interactions of factors and 
processes from within and outside the social and ecological systems in which 
the traps are embedded (Holling et al. 2002, Alliance 2007, Walker and Salt 
2012). These factors and processes are located at different spatial as well as 
temporal scales (Cinner 2011, Enfors 2013, Boonstra and de Boer 2014, 
Boonstra et al. 2016, Laborde et al. 2016). The interactions of factors and pro-
cesses located on different scales trigger responses. These responses in turn 
feedback to the factors and processes that cause them. These feedbacks are 
called positive or self-reinforcing if they improve or amplify their initial 
causes. Conversely, they are called negative, or self-corrective, if they weaken 
or undermine the initial causes (Nyström et al. 2012). Because of these feed-
backs, small causes can create great effects that can restructure a social-eco-
logical system (Sterman 2000, Levin et al. 2013). Recognition of (positive/re-
inforcing) feedbacks is crucial to find leverages to break social-ecological 
traps (Cinner 2011, Enfors 2013, Haider et al. 2018) (see Box 1). 

However, it is revealed that the concept of social-ecological traps neglects 
the heterogeneity of linkages between environmental degradation and liveli-
hood impoverishment. Empirical studies on social-ecological traps (Enfors 
2013, Laborde et al. 2016, Cole et al. 2018) often depict trapped resource users 
as homogeneous though the contributions to traps’ occurrence and experience 
of traps’ consequences of different resource user groups are diverse (Armitage 
2006, Beymer-Farris et al. 2012, Widgren 2012, Béné et al. 2014, Brown 
2015). To overcome this shortcoming, it is essential to disaggregate social/re-
source user groups based on their gender, caste, social and political position 
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to examine how these differences shape dynamics of environmental degrada-
tion and livelihood impoverishment (Daw et al. 2011, Boonstra 2016). 

This thesis uses the concept of social-ecological traps to characterize the 
linkages between environmental degradation and livelihood impoverishment 
of small-scale fisheries and aquaculture in the Tam Giang lagoon, Viet Nam. 
From this point of departure, the thesis investigates how income diversifica-
tion – as a response – contributes to the resolution of the trap. 
Box 1: The creation and resolution of social-ecological trap in the Makanya catch-
ment, North-Eastern Tanzania (Enfors 2013) 

 

2.2. Income diversification as a response to social-
ecological traps 
Studies on social-ecological traps in general, and on the management of small-
scale fisheries and aquaculture in particular, often indicate that heavy depend-
ence on aquatic and marine resources for livelihoods is the key cause of the 
traps (Cinner 2011, Armitage and Marschke 2013, Haider et al. 2018). From 
this follows that income diversification could be a leverage to resolve the traps 
(Ellis 2000, Allison and Ellis 2001, Cinner 2011). 

Income diversification is a process whereby households increase the num-
ber of their income generating activities (Ellis 2000). Income diversification 

The social-ecological trap in the Makanya catchment, in North-Eastern Tanzania 
is produced by non-linear interactions and feedbacks between population growth, 
dry spell frequency increase, and institutional change. The increase of population 
since the 1960s forced people to reduce their fallow to increase the number of 
cropping cycles. These behaviours affected the recovery capacity of land and re-
duced soil fertility. Meanwhile, water for cropping was insufficient because of an 
increase of dry spell frequency. Low soil fertility and insufficient water increase 
crop failure frequency. To cope with high frequency of crop failure, farmers har-
vest resources such as fodder, wood and vegetables from bush-land surrounding 
for complementary food and income. However, the bush-land was increasingly 
conversed into private agricultural land as it was turned into an open-access area 
due to changes from bottom-up to top-down management and villagization policies 
in the 1970s. This conversion reduces the availability of fodder, wood and wild 
vegetables, thus lessening off-farm income. Consequently, farmers used more ex-
tractive farming methods. This behaviour reinforced low soil fertility and low 
moisture, accelerating crop failure frequency. To cope with crop failure and off-
farm income reduction, farmers sold their assets. Consequently, they lowered in-
vestment for cropping. In this way, they reinforced the using of extractive cropping 
methods, low soil fertility and crop failure, pushed themselves and the ecological 
system in to the trap. In this context, the introduction of a small-scale water system 
innovation – conservation tillage with supplemental irrigation is experienced to 
break the trap - improve both farmer income and soil fertility and moisture. This is 
because the innovation (1) improves yields that allow farmers to invest in their 
farming systems and reduce their pressure on surrounding ecosystems and their 
need for farmland expansion, (2) changes in the water balance that lead to a posi-
tive water productivity feedback and reduce erosion, and (3) improves soil health. 
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can happen within fisheries and aquaculture, e.g. through diversifying fishing 
gears, fishing grounds, and farmed species; as well as outside fisheries and 
aquaculture, e.g. engaging in agriculture, raising livestock, tourism, and paid 
work. 
Table 1: Concepts and methods used to answer the research questions posed in the 
four papers. 

Paper Research questions Concepts used Methods used 

I What types of income di-
versification of fishing 
and aquaculture house-
holds contribute to the 
prevention or resolution 
of social-ecological traps? 

Social-ecologi-
cal trap 

Focus group discussions, 
semi-structured inter-
views, and participant ob-
servations 

II What types of income di-
versification of fishing 
and aquaculture house-
holds contribute to the 
prevention or resolution 
of social-ecological traps? 

Response diver-
sity, ecosystem 
services, and 
well-being 

Focus group discussions, 
semi-structured inter-
views, survey, and partic-
ipant observations 

III What factors and pro-
cesses prevent or encour-
age income diversification 
that contributes to the pre-
vention or resolution of 
social-ecological traps? 

Cross-scale in-
teractions, de-
sires, abilities, 
and opportuni-
ties 

Focus group discussions, 
semi-structured inter-
views, survey, collection 
of national and provincial 
statistics, and participant 
observations 

IV What prevents fisheries 
agencies from facilitating 
income diversification 
that contributes to the pre-
vention or resolution of 
social-ecological traps? 

 Document analysis, focus 
group discussions, semi-
structured interviews, 
survey, and participant 
observations 

Drawing on this distinction between income diversification within and outside 
fisheries and aquaculture, this thesis suspects that the heterogeneity of income 
diversification of various resource user groups has different levels of impact 
on the social and ecological contexts in which they are situated. The theoreti-
cal framework that the thesis uses to study this heterogeneity and differenti-
ated impact will be presented in the following, and includes concepts of re-
sponse diversity; ecosystem services and well-being; cross-scale interactions; 
desires, opportunities, and abilities. Table 1 below gives an overview of how 
these different concepts are used to answer the research questions posed in the 
four papers that make up this thesis. 
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2.3. Conceptual framework used to examine the impact 
of income diversification on social-ecological traps, and 
the factors and processes shaping this impact 
Response diversity  
Different social groups can diversify their income sources in different ways to 
respond to social-ecological traps. Their income diversification differently im-
pact on and are impacted by the environment. To capture these differences, 
this thesis uses the term response diversity. 

The term ‘response diversity’ has its origin in Ecology, where it is defined 
as “the diversity of response to environmental change among species that con-
tribute to the same ecosystem function” (Elmqvist et al. 2003, p. 448). It has 
been argued that response diversity is crucial to resilience and the transfor-
mation of ecosystems (Elmqvist et al. 2003, Nyström 2006, Kahiluoto et al. 
2014). Resilience refers to capacity of a system to withstand disturbances and 
re-organize to maintain its functions and structure, also called ‘a state’ 
(Walker and Salt 2012), while transformation refers to capacity of a system to 
move from one to another state (Walker et al. 2004), for example from an 
undesirable state - such as social-ecological trap - to a desirable state. High 
response diversity increases the capacity of organisms to renew and/or reor-
ganize, while low response diversity reduces adaptability and transformability 
(Elmqvist et al. 2003, Nyström 2006, Mori et al. 2013, Kahiluoto et al. 2014).  

Recently, the term response diversity has also been applied in social science 
to accommodate variation of human decisions and actions to environmental 
changes. Here, response diversity is used to capture the notion that “not all 
actors respond the same way to challenges, opportunities and risks” (Leslie 
and McCabe 2013, p. 114). Response diversity among human populations is 
argued to increase diversity which in turn contributes to resilience (Elmqvist 
et al. 2003, Biggs et al. 2012, Leslie and McCabe 2013). As Leslie and 
McCabe (2013, p. 128) put it: “Response diversity within and among human 
communities introduces the possibility of “heterogenization” of the landscape 
in some cases, which could in turn either increase or decrease species diversity 
at given scales”.  

To explain how diversity (of income sources) can contribute to resilience 
of social-ecological systems (or resolution of social-ecological traps), Kotschy 
et al. (2015) (using Stirling (2007)) point out the need to consider three inter-
related aspects of diversity – variety, disparity, and balance (Figure 1). Variety 
refers to the number of components or elements (e.g. number of income 
sources). Disparity concerns difference between components or elements (e.g. 
income sources draw on different resources). Balance refers to the relative 
proportion of each component or element (e.g. percentage of each income 
source). 
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Figure 1: Three aspects of diversity (Kotschy et al. 2015, p. 53)  

Ecosystem services and well-being 
As mentioned in section 2.1, the social-ecological traps characterize the per-
sistence of linkages between environmental degradation and livelihood im-
poverishment. This follows that income diversification can resolve the social-
ecological trap only if it helps to restore the environment and improve resource 
users’ livelihood simultaneously. Correspondingly, this thesis evaluates the 
impact of income diversification on both the environment and the users’ live-
lihood.   

The thesis uses the concept of ecosystem services to evaluate the impact of 
income diversification on the environment as it has been applied in different 
disciplines (e.g. biology, environmental studies, sustainability) to evaluate the 
environmental status and its contribution to human wealth. Different scholars 
define ecosystem services differently (MEA 2005, Boyd and Banzhaf 2007, 
Wallace 2007, Fisher et al. 2009). This thesis chooses the definition of the 
Millennium Ecosystem Assessment (MEA) as it is the most cited and applied. 
According to MEA (2005, p. V): “Ecosystem services are the benefits people 
obtain from ecosystems”. These benefits include (1) provisioning services 
such as food, fresh water, wood, fuel, […]; (2) regulating services such as 
climate regulation, flood regulation, water purification, […]; (3) cultural ser-
vices such as aesthetic, spirit, education, recreation, […] and (4) supporting 
services such as soil formation, nutrient cycling, […]. 

Ecosystem services can be evaluated quantitatively and/or qualitatively. 
Each method has its own strengths and weaknesses. Which method should be 
chosen depends on study objectives and resources. Because the objective of 
this study is to investigate resource users’ interpretations of the impact of their 
income diversification on the resources they are depending on and because 
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there is a shortage of longitudinal statistics of aquatic resources of the study 
site, this thesis uses qualitative method. For example, informants were asked 
to select key ecosystem services which are important to their daily life/well-
being. Subsequently, they were asked to evaluate how these ecosystem ser-
vices change overtime time and how the changes affect their well-being (see 
also paper II). 
Table 2: Components of human wellbeing considering objective and subjective di-
mensions (adapted from (White 2010)) 

 Objective dimension Subjective dimension 

Material component 
- practical welfare 
and standards of liv-
ing 

- Income 
- Assets 
- Employment and livelihood 
activities 

- Satisfaction with in-
come and wealth 
- Assessment of one’s 
standard of living com-
pared with others 
- Assessment of present 
standard of living com-
pared with past 

Social component - 
social relations and 
access to public 
goods 

- Social, political, and cultural 
identities e.g. class, religion, 
age, and ritual responsibility 
- Access to services and amen-
ities 
- Network of support and obli-
gation 
- Access to environmental re-
sources 

- Perceptions of safety, 
respect, and discrimina-
tion 
- (Dis)satisfaction with 
access to services 
- Assessment of treat-
ment/support given or re-
ceived 
- Perception of environ-
mental quality 

Human component - 
capabilities 

- Education, information, and 
skill 
- Physical heath and (dis)abil-
ity 
 

- (Dis)satisfaction with 
levels of health, infor-
mation, skill, education 
- Sense of competence 
and (in)capability 

This thesis uses the concept of wellbeing to evaluate the impact of income 
diversification on resource users’ livelihood as this concept emphasizes actors 
– resource users’ priority and perspectives and encompasses a broader notion 
of the social impact of interventions (besides the economic impact) (White 
2010, Coulthard et al. 2011, Weeratunge et al. 2014). The term wellbeing is 
used widely conventionally and academically, and includes diverging defini-
tions and meanings. The thesis uses the definition of McGregor (2008, p. 1) 
who defines wellbeing as “a state of being with others, which arises where 
human needs are met, where one can act meaningfully to pursue one’s goals, 
and where one can enjoy a satisfactory quality of life”. 
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McGregor’s definition of well-being has been favoured and applied by 
many small-scale fisheries scholars (Coulthard et al. 2011, Armitage et al. 
2012, Britton and Coulthard 2013, Weeratunge et al. 2014) because of two 
reasons. First, the definition accounts for the objective and subjective dimen-
sions of wellbeing. It looks not only at the conditions that influence an indi-
vidual’s wellbeing but also how this person perceives his or her wellbeing. As 
McGregor (2007, p. 317) put it: “we conceive wellbeing as arising from the 
combination of: (1) what a person has, (2) what can they do with what they 
have, and (3) how they think about what they have and can do”. Through this 
way, the definition takes into account the social and cultural constructions of 
well-being which are often neglected by other well-being definitions e.g. 
MEA’s definition (Coulthard et al. 2011, Armitage et al. 2012). Second, the 
definition recognizes differences in well-being between different social 
groups as it does not define particularly what is well-being in a concrete con-
text but offers a framework indicating that the three conditions contributing to 
well-being might be different in different social, cultural, and geographical 
contexts (Coulthard et al. 2011). 

Drawing from McGregor’s definition, White (2010) argues that wellbeing 
has three interdependent components: material, social and human. Material 
components concern welfare and living standards. Social components include 
social relations and access to (public) goods and services. Human components 
indicate the capabilities that people build over their lifetime. These compo-
nents can be assessed both in an objective and subjective manner (Table 2) 

Scales and cross-scale interactions  
Income diversification is mediated by causal links and interactions of various 
social-ecological factors and processes operating at different scales, e.g. from 
individuals to global networks (Ellis 2000). Identification of key links and in-
teractions is a prerequisite for the facilitation of income diversification in 
small-scale fisheries and aquaculture. 

Scale is defined as “relative size or extend of something” (the Oxford dic-
tionary). In social sciences, scale is “the size of unit of analysis” (Burlbaw 
2006, p. 1). Scale includes space and time (Marceau 1999, Armitage et al. 
2017) – whether a problem is observed at the small/local or large/global space 
and over a short or long period of time. Cross-scale interaction refers to inter-
action of factors and processes running at different spatial and temporal scales 
(Holling et al. 2002, Glaser and Glaeser 2014).  

Scales are nested hierarchically (Wilbanks and Kates 1999, Gibson et al. 
2000, Cash et al. 2006, Glaser and Glaeser 2014). Actions at local scale and 
over short time periods influence what happens at global scales and over long 
time periods, and vice versa. Examination of cross-scale interaction starts with 
an identification of a focal scale of analysis. In this regard, Glaser and Glaeser 
(2014) propose to use a regional scale as a useful focus for a cross-scale 
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analysis. The regional scale can be a subnational micro region, e.g. Chilika or 
Pulicat lagoon in India (Coulthard 2008, Nayak and Berkes 2014), or a trans-
national region, e.g. Western Indian Ocean (Daw et al. 2012) or Coral Triangle 
(Fidelman et al. 2012).  

Similar to other scholars of social-ecological traps, Glaser and Glaeser 
(2014) focus exclusively on the selection of a spatial scale, leaving consider-
ations of a temporal scale for the analysis implicit. This is unfortunate because 
timing and history are important causal factors in the (re)production of social-
ecological interactions and development (Boonstra and de Boer 2014). Schol-
ars of livelihood diversification likewise emphasize how it is a process (Ellis 
2000), because what has happened in the past enables and constrains contem-
porary decisions and actions. It follows that social-ecological factors and their 
coming together in time affect the (im)possibilities of income diversification. 
It is therefore imperative that temporality needs to be observed and investi-
gated alongside attention to space in identifying factors and processes ena-
bling and/or constraining the income diversification in small-scale fisheries 
and aquaculture. 

Scholars indicate that human responses to environmental changes, such as 
the diversification of income sources, are influenced simultaneously by three 
components: desires, abilities, and opportunities (Brown and Westaway 2011, 
Boonstra et al. 2016). To investigate how cross-scale interactions enable or 
constrain the income diversification of households in the Tam Giang lagoon, 
this thesis examines how factors and processes at the scales of time and space 
influence each component, and then analyses how they interact together. 

Desires refer to one’s feeling of wanting or not wanting to have or to do 
something (Elster 1989). Desires are socially constructed through interactions 
of people with their social and ecological environments (Boonstra et al. 2016). 
Regarding the study of livelihood diversification, desires mean whether fish-
ers and aquaculturists wish to diversify their income sources or engage in in-
come-generating activities other than fishing and aquaculture. 

Opportunities “are the options or means that the agent can choose from” 
(Elster 2015, p. 165). In the study of livelihood diversification, opportunities 
refer to the availability of jobs and/or chances to develop new income gener-
ating activities e.g. open a restaurant as there is an increase in number of tour-
ists. This availability depends on geographical location (e.g. located close to 
urban areas) (Ellis 2000, Renkow 2007), local, regional and national economic 
structures and social-ecological development policies (Ellis 2000, Ahmed et 
al. 2007), globalization processes (such as international investments, arrivals 
and settlement of international companies and factories, etc.) (Renkow 2007). 

Abilities are defined as capacities that people have to grasp opportunities 
(Boonstra et al. 2016). According to Scoones (1998) and Ellis (2000), these 
capacities are constructed by five forms of capital - natural, physical, human, 
financial and social – that people use to sustain and develop their livelihood. 
Natural capital refers to land, water and biological resources; physical capital 
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includes physical assets, e.g. machines, production tools, and buildings; hu-
man capital refers to the availability of labour and its education, skills and 
health; financial capital comprises cash or substitutes e.g. gold; social capital 
refers to the social relations or networks that people are involved in. The pos-
session of and access to these different capitals are mediated by various per-
sonal characteristics and the social-ecological settings in which people are em-
bedded (Ellis 1998, 2000, Scoones 1998). For example, the level of education 
is determined by whether or not people can afford tuition fees, but also re-
gional and national education policies, or norms related to gender differences. 

Desires, abilities, and opportunities are dynamic. They are shaped not only 
by personal characteristics and the surrounding social and ecological environ-
ment, but also by outcomes of human behaviour, because human actions will 
in turn impact the future interplay between desires, abilities, and opportunities 
(Giddens 1984, Boonstra et al. 2016).  

In summary, this section discussed how the concept of social-ecological 
traps can be used to characterize linkages between environmental degradation 
and livelihood impoverishment and suggested to consider income diversifica-
tion as a leverage to break the trap. It then introduced the concepts that were 
used to examine how income diversification can contribute to the resolution 
of the social-ecological trap. To provide an empirical background for the ex-
amination, the next section characterizes the social-ecological trap of small-
scale fisheries and aquaculture in the Tam Giang lagoon, Viet Nam. 
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3. The Tam Giang lagoon and livelihoods of 
its resource users 

This section includes a description of the Tam Giang lagoon and the livelihood 
of fishing and aquaculture households living in and around the lagoon. It first 
portrays how the situation in which many households find themselves can be 
described as a social-ecological trap. It then explains why the Tam Giang la-
goon was chosen to study the impact of income diversification on the resolu-
tion of social-ecological traps. 

The Tam Giang lagoon is located in Thua Thien Hue province, along the North 
Central Coast of Viet Nam (Figure 2). With the size of 20,000 ha and length 
of 70 km, it is considered as the biggest lagoon of the South East Asia 
(Takahashi and van Duijn 2012). The lagoon receives freshwater from inland 
rivers and connects with the South China Sea through two estuaries: Thuan 
An and Tu Hien. It is a brackish water ecosystem with rich biodiversity and 
biomass (Anthony et al. 2009, Tuyen 2010). It is estimated that approximately 
1000 species find their habitats in the lagoon, of which over 100 species (in-
cluding fish, shrimp, crab, mussel, and seaweed) generate important economic 
value (Thung 2007). The lagoon aquatic resources are crucial sources of in-
come for many inhabitants in the province. About 300,000 people (30% of the 
provincial population) earn their living in or around the lagoon through fish-
eries and aquaculture (Phap et al. 2002, Tuyen et al. 2010). 

Fishing is the traditional livelihood activity of the lagoon inhabitants. The 
majority of fishers used to be Sampan dwellers but settled on land after 1985 
(DaCosta and Turner 2007). There are two groups of fishers: fixed fishers and 
mobile fishers. Fixed fishers put their stationary fishing gears, e.g. stake traps 
and bottom nets, permanently into the lagoon. Mobile fishers can only put 
their mobile fishing gears, e.g. gillnets and steel-frame bottom traps in places 
in the lagoon which are not occupied by fixed fishing gears and aquaculture. 
While fixed fishers have an exclusive right to the occupied fishing grounds, 
mobile fishers follow the norm “first come, first served”. Generally, fixed fish-
ers are considered as better-off, while mobile fishers are considered poor and 
marginalized (Phap et al. 2002, Tuyen 2002, Tuyen et al. 2010).  
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Prior to 1975, Van Chai – organized groups of fishers having the same res-
idential registration and using the same type of fishing gears – were decentral-
ized to manage the lagoon resources (Nguyen and Ruddle 2010). Van Chai 
participated in auctions to gain fishing grounds. They then leased out their 
fishing grounds to their members via auction and organized taxation of re-
source use. Van Chai developed their own regulations e.g. of seasonal clo-
sures, access and gear restrictions as well as sanctions to protect the resources 
within its jurisdiction. Studies evidence that Van Chai had an important role 
in the management and protection of the lagoon resources (Nguyen and Rud-
dle 2010). Yet, their management ceased after 1975. 

 
Figure 2: Location of the Tam Giang lagoon and the study sites. 

After the reunification in 1975, the Vietnamese Socialist State collectivized 
all natural resources. The management of resources in the Tam Giang lagoon 
switched from a bottom-up to a top-down structure. Management was put un-
der the local governmental organisations, such as the Commune or the District 
People’s Committee and cooperatives (Hong et al. 2000). Because these local 
governmental organizations lacked capacity to monitor and enforce manage-
ment regulations, the political regime shift created an institutional vacuum 
(Armitage et al. 2011, Boonstra and Nhung 2012). As a result, exploitation of 
the lagoon after 1975 occurred de facto under an open access regime (Tuyen 
2002). Local inhabitants took this opportunity to appropriate de facto owner-
ship of fixed fishing locations and increase the use of mobile fishing gears in 
the lagoon. 
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By the late 1980s, the increase in fishing effort was accelerated by a com-
bination of Doi Moi (Renovation) policies, improvements in fishing technol-
ogy, and population growth. Doi Moi policies connected Viet Nam to global 
markets which promoted seafood exports and in turn pushed up seafood price. 
Meanwhile, improvements in fishing technology starting with introduction of 
nylon fishing nets, making fishing easier, cheaper and more productive 
(Boonstra and Nhung 2012). Consequently, more people started to practice 
fishing, more fishing gears were put into the lagoon and more aquatic re-
sources were harvested. 

Regional statistics can be used to capture some of the magnitude of these 
changes. The number of fishers rose dramatically from 5575 to 9120 individ-
uals between 1982 and 1993 (Brzeski 1996); the number of stake traps in-
creased by 4.5 time during 1984-1997, from 450 to 2000 (Statistics of Thua 
Thien Hue Fisheries Department cited in (Ho 2010)); the total fish catch of 
the lagoon increased more than doubled from 850 ton in 1976 to 2112 ton in 
1993 (Figure 2) (Statistics of Thua Thien Hue Fisheries Department). Yet, fish 
catch per household decreased considerably since the early 1990s (Hanh and 
Nam 2010, Ho et al. 2016a). For example, in 1999 fishing households could 
harvest only one third of the fish catch they used to have in 1975 (Hanh 2011). 

a) 

 

b) 

 
Figure 3: The contrast between (a) the total lagoon fish catch (Thua Thien Hue DARD 
2015); and (b) household fish catch (from some key fishing gears e.g. stake traps, 
bottom net and gillnets) (Hanh and Nam 2010). 

By the early 1990s, the government introduced aquaculture as strategy for 
poverty reduction and livelihood improvement. Thanks to support from the 
government through provisions of low interest loans, land tenure together with 
high economic returns, aquaculture was widely adopted through the lagoon. 
The development of aquaculture was perceived to bring positive changes to 
livelihoods of many inhabitants in the lagoon. Most of the households with 
aquaculture were ranked as better-off households according to the criteria of 
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the Vietnamese Ministry of Labour, Invalids and Social Affairs (Thanh 2002). 
In addition, health care and education were perceived to have improved (Phap 
et al. 2002). As a result, aquaculture expanded rapidly, both in size from 20 
hectares in 1990 to about 5000 hectares in 2004 (Data from Thua Thien Hue 
Statistics Office, 2007), and level of investment e.g. fingerlings and aquafeed 
per hectare (Hanh and Boonstra 2018). Yet, this expansion eventually led to 
the destruction of the natural environments on which aquacultural production 
depend. Leading in turn to an impoverishment of livelihoods of aquaculture 
as well as fishing households (Tuyen 2002, Phuoc and Tuyen 2010). 

The expansion of aquaculture increased waste loads, e.g. from excess aq-
uafeed, chemicals for pond cleaning and aquatic disease treatments, washing 
out into the lagoon. This, in turn, contributed to eutrophication and increased 
levels of coliform density and organochlorine pesticides (Truong et al. 2014). 
Consequently, the water quality in the lagoon deteriorated dramatically (Hop 
et al. 2005, Thung 2007). The deterioration led to aquatic diseases which hin-
der the growth of species that were bred in aquaculture (mainly tiger shrimp - 
Penaeus monodon) as well as of native species. As a result, aquaculture house-
holds in the early 2000s began to suffer from crop failures and for this reason 
had to borrow money to maintain their livelihoods and income (IMOLA 2006, 
Armitage and Marschke 2013). Moreover, the expansion also diminished 
nursery areas and fishing grounds, which reduced the reproduction of native 
species and fish catch (Tuyen 2002, Tuyen et al. 2010). Besides the increase 
of exploitation efforts, the deterioration of the lagoon resources is also caused 
by discharges from agriculture and residential areas (Nhung 2016) and effects 
of climate change leading to e.g. changes in the flood regime (Hanh 2011).  

In response to the deterioration of the lagoon resources, the provincial gov-
ernment introduced measures such as the prohibition of destructive fishing 
gears, and reduction of the number of fishing gears and aquacultural produc-
tion areas. As these measures were implemented through a top-down ap-
proach, they faced opposition of resource users and therefore failed to accom-
plish their objectives (Tuyen et al. 2010, Boonstra and Nhung 2012). Since 
the mid 2000s, thanks to financial and technical support from oversea spon-
sors, the provincial government instead implemented these measures through 
a regime of co-management that includes the allocation of territorial user 
rights for resource users in the lagoon (Pomeroy et al. 2009, Armitage et al. 
2011, Ho et al. 2016b). Though the implementation of these measures has in-
itiated positive changes for the lagoon ecology, Armitage et al. (2011) argue 
that successful co-management might be able to halt lagoon resource degra-
dation if only fishing and aquaculture households are able to find alternative 
livelihoods. Alternative livelihoods are defined as livelihoods that are not de-
rived from fisheries and aquaculture. This thesis contributes to this literature 
by investigating if fishing and aquaculture households in the lagoon are indeed 
able to obtain incomes from other income activities besides fisheries and aq-
uaculture. 
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The Tam Giang lagoon is suitable for the study of income diversification 
as a response to social-ecological traps in small-scale fisheries and aquacul-
ture for two reasons. First, the lagoon is explicitly identified as social-ecolog-
ical trap in the small-scale fisheries literature (Armitage and Marschke 2013). 
Second, the lagoon is located in Viet Nam, a country that has undergone enor-
mous economic structural change, changing from an agriculture-based econ-
omy to industrial and service-based economy (World Bank 2012). At the na-
tional level, the share of industrial and service sectors in the Gross Domestic 
Product rose from 61.94 in 1986 to 84.66% in 2017 (Sơn 2006, GSO 2017). 
At household level, the share of agriculture in rural household income has 
dropped from 62% in 1992 to 31.8% in 2012 (Carletto et al. 2007). Based on 
these numbers, it is expected that these economic changes would provide bet-
ter opportunities for small-scale fishing and aquaculture households in the la-
goon to diversify their income sources. Based on these characteristics, the 
Tam Giang lagoon can therefore be considered as a critical case study 
(Flyvbjerg 2006) that can provide insights on how income diversification is 
hampered or enabled in households based on small-scale fisheries and aqua-
culture in the global South. 
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4. Methodology 

This section presents the methodology used for the research that is presented 
in this thesis. It begins with an explanation of how the studied sites were se-
lected. It describes subsequently specific methods that were used to collect 
data and information to answer the three research questions (Table 1). It then 
explains how the data and information that was collected has been analysed. 
The section ends with a number of reflections on the methodology. 

4.1. The studied site selection 
Five villages – Phuoc Lap; Mai Duong; Thai Duong Ha Nam; Dinh Cu; Nghi 
Xuan - were selected for this case study to represent the ecological and social 
diversity in the lagoon (Figure 2 and Table 3).  

In 2010, I visited Phuoc Lap and Mai Duong village for my M.Sc. thesis to 
study how resource users diversify their income sources in response to the 
impact of climate change. These two villages are located in the Quang Phuoc 
commune, Quang Dien district, in the North of the lagoon. In Phuoc Lap most 
households base their livelihoods on fisheries. In Mai Duong households used 
to rely on agriculture, but since the 1990s turned more and more to aquaculture 
as their main source of income. The villages are located in a relatively low 
area which is vulnerable to storms and floodings. 

After this first round of fieldwork, I realized that: (1) people do not respond 
to climate change but rather to declines of fish catches and profits from aqua-
culture. Climate change is one of the causes of these declines together with 
other social and ecological processes; (2) aquatic resource degradation (to 
which climate change is a contributing factor) is a major problem affecting the 
livelihoods in these villages; and (3) these two villages do not cover the eco-
logical, geographical, and occupational diversity of households in the lagoon.  
With these conclusions in mind at the start of my Ph.D. research, I reviewed 
the literature on rural livelihoods and responses to climate change, and became 
interested in the concept of social-ecological traps. This concept is used to 
characterize linkages between environmental degradation and livelihood im-
poverishment and to accommodate understanding of the complex causal in-
teractions between various social-ecological factors and processes that shape 
these linkages. Drawing on the literature on social-ecological traps coupled 
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with the experience from the first fieldwork initiated me to (1) redirect my 
research objective to study how resource users diversify their income sources 
in response to social-ecological traps; and (2) select a set of villages for deeper 
study that could represent the ecological, geographical, and occupational di-
versity of households in the lagoon. 
Table 3: Basic population characteristics of the study sites 

 Phuoc 
Lap 

Mai 
Duong 

Thai Duong 
Ha Nam 

Dinh 
Cu 

Nghi 
Xuan 

Year established 1985 Unknown Unknown 1985 1985 

Total population 790 1173 700 778 940 

Number of households 150 276 180 165 216 

Number of mobile fish-
ing households 

92 - 28 12 40 

Number of fixed fishing 
households using bottom 
nets 

- - 40 - - 

Number of fixed fishing 
households using stake 
traps 

18 - - - 60 

Number of aquaculture 
households using earth-
ponds 

30 138 - 14 100 

Number of aquaculture 
households using fish 
cages 

- - 60 - - 

Number of aquaculture 
households using net-en-
closures 

- - - 104 - 

Number of non-fishing 
and non-aquaculture 
households 

20 138 60 30 16 

As a result, in 2016 I visited three other villages: Thai Duong Ha Nam (Hai 
Duong commune, Huong Tra district), Dinh Cu (Phu My commune, Phu Vang 
district) and Nghi Xuan (Vinh Giang commune, Phu Loc district). Thai Duong 
Ha Nam and Nghi Xuan are located in the North and South end of the lagoon. 
Thai Duong Ha Nam is an old village; Nghi Xuan was only established in 
1985 to resettle Sampan dwellers. Both of the villages are close to the estuary 
and relatively far from urban centres. Fixed fishing with bottom nets and fish 
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cages are dominant livelihood activities in Thai Duong Ha Nam. Resource 
users in Nghi Xuan, on the other hand, mostly practice fixed fishing with stake 
traps and earth pond aquaculture. Dinh Cu is located in the centre of the la-
goon. Similar to Nghi Xuan, it was established in 1985. Dinh Cu is far from 
the estuaries but relatively close to urban centres. Here the lagoon is mainly 
used for net-enclosed aquaculture. Mobile fishing is practiced in all three vil-
lages, and throughout the lagoon. 

4.2. Data collection methods 
This thesis is conducted with a combination of qualitative and quantitative 
research methods. Qualitative research was used as the key method to inves-
tigate how fishing and aquaculture households diversify their income sources; 
how their diversifications relate to social and environmental change; what 
constrained or enabled people to diversify their income in ways that help to 
mitigate environmental degradation; and what is done to support their diver-
sifications. This qualitative methodology included techniques such as focus 
group discussions, semi-structured interviews, document analysis, and partic-
ipant observation. Qualitative research is useful to understand human inter-
pretation of social-ecological contexts and events (Rubin and Rubin 2005, 
Kvale and Brinkmann 2009). 

Quantitative research was used as subsidiary method to understand the gen-
eral livelihood conditions, i.e. education level, labour skills, job opportunities 
that shape income diversification of the fishing and aquaculture households. 
Methods used here include a household survey and collection and interpreta-
tion of national and provincial statistics.  

The integration of qualitative and quantitative methodologies and methods 
can overcome the weakness of each individual methodology and method while 
enhancing the credibility of research results (Mikkelsen 2005, Bryman 2016). 
The following describes in more detail how these methods were employed and 
combined. 

Focus group discussions 
Focus group discussions were conducted with different type of resource users 
in all five villages: mobile fishers, fixed fishers, aquaculturists and net-en-
closed aquaculturists (Table 4). Because the majority of households practice 
more than one type of resource use, I used the main income activity to cate-
gorize these four groups. Based on discussions with the village leaders and a 
few fishers and aquaculturists, main income is defined as the type of activity 
that contributes most to the household’s income portfolio. Each focus group 
discussion comprised of six to eight participants and lasted about two hours. 
The participants were chosen in consultation with the village leaders. They 
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come from non-poor households (according to the government category) and 
aged between 36 and 60 years. Poor households were not chosen as most of 
them consisted of disables, elders, and sick people who are unable to fish or 
practice aquaculture. The focus group discussions were designed to examine: 
(1) key social-environmental changes that affect livelihoods of resource users; 
(2) how the resource users diversify their income sources to respond to these 
changes, and how their diversification change their well-being and the lagoon 
ecosystem; (3) the willingness of resource users to obtain alternative liveli-
hoods, and the types of alternative livelihoods they desire; (4) the factors and 
processes that enable or prevent them to achieve the livelihoods they desire; 
and (5) support that the users have been receiving to engage in alternative 
livelihoods.  

A list of semi-structured questions was prepared prior to the discussions 
(Appendix 1). Based on the responses of the participants, follow up questions 
were posed. All participants were encouraged to raise their opinions on each 
question or issue. 

The focus group discussions were facilitated by me and a fieldwork assis-
tant who has been working for development projects driven by non-govern-
mental organizations in the Tam Giang lagoon and who has experience and 
skills in group interviews. 

Semi-structured interviews 
Semi-structured interviews were conducted with 55 households in the five vil-
lages to understand in more detail: (1) the differences in income diversifica-
tion among the various resource user groups, and how these differences im-
pacted the ecosystem services and their well-being; (2) desires of resource 
users toward the engagement in alternative livelihoods; (3) how various so-
cial-ecological factors and processes affect their engagement in alternative 
livelihoods; and (4) if they receive support to engage in alternative livelihoods. 
These households were selected in consultation with the village leaders and 
the interviewed households. After the first interviews with households sug-
gested by the village leaders, I asked the interviewees if he/she could recom-
mend me other households that could answer my questions as he/she did. 
Some of the households recommended by these interviewees coincided with 
those suggested by the village leaders. I first selected those suggested by both 
the village leaders and the interviewed households to interview. If I felt that 
more interviews were needed, I then selected those suggested by either the 
village leaders or the interviewed households. Most of the interviewed house-
holds are middle income households. I stopped interviewing households in 
each village (Table 4) when I felt that additional interviews confirmed 
knowledge from earlier interviews – when interviews reach saturation (Guest 
et al. 2006, Bryman 2016).  
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The topics of inquiry in household semi-structured interviews are as the 
same as those in the focus group discussions. While focus group discussions 
gave general information of the resource user groups and community, house-
hold semi-structured interviews provided more detailed experience, e.g. how 
households failed to get paid jobs for their children who received high educa-
tion (Paper II). In addition, the semi-structured interviews with households 
helped to triangulate data/information obtained from focus group discussions. 
Similar to the focus group discussions, a list of semi-structured questions (Ap-
pendix 2) was prepared in advance. The interviews lasted from one to two and 
a half hours. Usually, husbands - household heads aged between 32 and 68 
years - answered the interviews. For some households, wives listened to the 
answers of their husbands and commented or added more information. In 
some interviews children who were not in school and/or unemployed also 
joined. The participation of these wives and children in the interviews helped 
to triangulate obtained data and information. Participation of wives and chil-
dren also highlighted how perceptions between household members differ on 
desires, abilities and opportunities to diversify household income sources. 
Table 4: Overview of type and number of methods used 

Methods 
Villages 

Phuoc 
Lap 

Mai 
Duong 

Thai Duong 
Ha Nam 

Dinh 
Cu 

Nghi 
Xuan 

Focus group discussions  2 2 3 3 3 

Semi-structured interviews 
with households  14 12 10 9 10 

Semi-structured interviews 
with village head and fish-
eries association leader 

2 2 2 2 2 

Semi-structured interviews 
with commune authorities 3 1 1 1 

Semi-structured interviews 
with district authorities  2 2 1 

Semi-structured interviews 
with provincial authorities 4 

Household survey   31 31 31 

Moreover, I performed interviews with 25 local authorities at different admin-
istrative levels – from village to province (Table 4) to understand in more de-
tail how various social-ecological factors and processes affect income diver-
sification of local resource users, how policies supporting diversification are 
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developed and implemented, and to what extent these policies enable resource 
users to diversify their income sources. 

Document analysis 
Document analysis involves reviewing and evaluating documents such as pol-
icies, academic publications, governmental reports, newspapers, online news 
items, etc. that discuss issues relating to research questions, e.g., livelihood 
diversification in small-scale fisheries and aquaculture. Most of the docu-
ments that I analysed were obtained online via governmental websites e.g. 
chinhphu.vn, tongcucthuysan.gov.vn, congbao.thuathienhue.gov.vn (now re-
named as thuathienhue.gov.vn), snnptnt.thuathienhue.gov.vn, or using Google 
search with key words e.g. “alternative livelihoods”, “livelihood transfor-
mation”, and “livelihood diversification”, “Tam Giang lagoon” (see Paper 
IV). There are iterative processes of finding, selecting, appraising, and syn-
thesizing data and information contained in documents (Bowen 2009). In this 
thesis, document analysis was used to investigate how policies discuss facili-
tation of income diversification and propose measures to implement the facil-
itation. It was also used to supplement and verify findings data obtained from 
other sources and methods (Bowen 2009). 

Survey and collection of national and provincial statistics  
A survey of 93 households (Table 4) was carried out to: (1) obtain a general 
understanding of fishing and aquaculture communities in relation to their de-
sires for alternative livelihood engagement, their capacities to do so measured 
in e.g. assets, level of education and labour skills, and their perceptions of 
opportunities and barriers that enable or impede engagement in alternative in-
come activities; and (2) triangulate data obtained from focus group discussions 
and semi-structured interviews. For example, when informants in the focus 
group discussions and household semi-structured interviews indicated they 
wanted to engage in alternative livelihoods, the survey helped to identify 
whether this desire was shared by others in the community. 

The households that engaged in the survey were selected randomly based 
on lists of villagers provided by the village leaders. If households that were 
selected were not available to take the survey, next-door households were ap-
proached for participation. The survey used a questionnaire and was carried 
out after focus groups discussions, document analysis and most semi-struc-
tured interviews were conducted. Having the survey as final method, allowed 
me to use information already gathered to prepare a questionnaire that 
matched well with the contexts of rural livelihoods in the lagoon. 

The questionnaire includes mostly structured questions (see Appendix 3). 
It was tested and revised prior to the survey. Each survey lasted about half an 
hour. The survey was accomplished by me and three fieldwork assistants. The 
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fieldwork assistants were provided objectives and structure of the question-
naire and explanations on specific questions in advance.  

In addition, national and provincial statistics on employment and incomes 
of different jobs were used to explore alternative job opportunities of small-
scale fishing and aquaculture households and evaluate the extent of their en-
gagement.   

Participant observation 

“[P]articipant observation is a method in which a researcher takes part in the 
daily activities, rituals, interactions, and events of a group of people as one of 
the means of learning the explicit and tacit aspects of their life routines and 
their culture.” (Musante and DeWalt 2011, p. 1).  

Participant observation includes observing and having (informal) conversa-
tions (Musante and DeWalt 2011, Bryman 2016). I employed participant ob-
servation in three ways. First, I observed the living conditions of fishers and 
aquaculturists in terms of housing, house appliances, vehicles, and so on when 
I visited them for the semi-structured interviews. Second, I often had lunch 
with fishers and aquaculturists’ families when I conducted my fieldwork. 
Here, I had an opportunity to observe the food people had for their lunch, their 
living conditions and discuss with them how their food has changed in quan-
tity and quality, how they manage to get enough food for their families, and if 
fishing and aquaculture helped to improve their living conditions. Third, I 
joined them for their evening fishing trips or aquacultural activities e.g. feed-
ing, pond cleaning, and harvesting. Through these activities, I was able to see 
the amount of fish catch or aquacultural yield they were able to get and chat 
with them about changes of the lagoon resources, how these changes affect 
their living, and how they manage to compensate for the decreases of fish 
catch and aquacultural income. Participant observation helped me to gain ad-
ditional data and information on livelihood conditions of the households and 
the challenges facing them in the process of searching for alternative incomes. 
It also helps to triangulate findings from other data sources. As such, partici-
pant observations contributed to the quality of my data collection and analysis 
(Musante and DeWalt 2011). 

4.3. Data analysis 
The process of going from raw interviews to evidence-based interpretation is 
defined as data analysis (Rubin and Rubin 2005). Firstly, data and information 
from focus group discussions and semi-structured interviews were transcribed 
into Microsoft Word. Here, data and information provided by different types 
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of informants e.g. mobile fishers, fixed fishers, aquaculturists, net-enclosed 
aquaculturists, and authorities were put in separated sections. Secondly, after 
having completed the transcriptions, the data and information were classified 
by themes and by type of informants. Themes were identified based on the 
research questions and the data and information provided, e.g. process of in-
come diversification; changes in household income portfolios; impact of in-
come diversification on the lagoon ecosystem; impact of income diversifica-
tion on resource users’ wellbeing; and so on. Thirdly, for each theme, the data 
and information within a group of informants were compared and contrasted 
to look for patterns. These patterns were then elaborated to broader contexts 
of commune, province, and nationwide to construct a description of why 
things occur the ways they do, e.g. how mobile fishers diversify their income 
sources over a period of time. Fourth, the descriptions of all informants were 
compared and contrasted to find and explain similarities and differences. 
Fifthly, the descriptions of themes were connected and related to con-
cepts/frameworks drawn from the literature to answer the research questions 
e.g. what types of income diversification of fishing and aquaculture house-
holds contribute to the prevention or resolution of social-ecological traps? 

The analysis of qualitative data is not a straightforward process as qualita-
tive data is large, detailed and comes from different sources. Going back and 
forth between raw data and preliminary analysis is inevitable to build credible 
evidence-based interpretations (Rubin and Rubin 2005).  

For the quantitative data, data from household survey was entered into Mi-
crosoft Excel through coding of different variables. It was then analysed by 
using descriptive statistics, e.g. mean and frequency distribution to describe 
basic characters of livelihood situations of the lagoon resource users, such as 
percentage of households wanting to get alternative livelihoods, education 
level, labour skill, percentage of households’ labour working in fisheries and 
aquaculture, and so on. 

4.4. Research ethics, bias, and other reflections 
The analysis presented in this thesis is based predominantly on qualitative in-
terviews. It follows that the knowledge presented “is constructed in the inter-
action between the interviewer and the interviewee” (Kvale and Brinkmann 
2009, p. 2). It is important to notice that this construction is not equal between 
the two partners. First, the interviews are defined and controlled by the inter-
viewer – the researcher (Kvale and Brinkmann 2009). The researcher’s iden-
tities e.g. age, sex, social position/employment and the ways he or she accesses 
and communicates with the interviewees influences how data and information 
are generated. Second, the researcher decides how data and information pro-
vided by interviewees should be interpreted (Bryman 2016). This interpreta-
tion is therefore influenced by his/her background and the theories he/she 
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employs. Due to the researcher’s influence on the construction of knowledge, 
reflexivity is essential to allow others assessment of the reliability and validity 
of the study (Harding 1992, Kvale and Brinkmann 2009). For this reason, I 
include here a reflection on my own position and practice as a researcher in 
this Ph.D. project. 

To connect with communities of local users of the Tam Giang lagoon I first 
approached the village leaders. I had conservations with the village leaders to 
get an understanding of the social-ecological situation of the villages and live-
lihoods of the fishers and aquaculturists from their point of view. I also asked 
them for their suggestions on selections of interviewees as they have good 
knowledge about their villages and the livelihood conditions of the different 
resource user groups. Yet, the village leaders may be biased (like any other 
key informant) in putting forward suggestions for respondents. As a result, I 
triangulated their suggestions with the first fishers and aquaculturists I inter-
viewed by asking them to suggest households that I could also interview (men-
tioned above). I got to know the village leaders through the introduction of my 
fieldwork assistant who helped me to facilitate the focus group discussions. 
As my fieldwork assistant has been involved in research on natural resource 
management and rural development in the lagoon since 2008, he has main-
tained good relationships with the village leaders and a number of fishers and 
aquaculturists households. His introduction helped to build trust between me 
and the village leaders, and therefore facilitate my interviews with them, and 
to build trust between me and the fishers and aquaculturists I have inter-
viewed.  

Before each interview, I introduced myself as a postgraduate student and 
explained the purpose of the interview and the research that I was conducting. 
It was important for me to clarify that I was not a representative of the gov-
ernment because that would have affected the responses of the interviewees, 
and thus the quality of the interviews. If interviewees assumed I was a gov-
ernment representative they would probably not be as open with information 
sharing, e.g. on how bribes and social relations prevented them from obtaining 
public jobs (Paper II). I explained to the interviewees that I was going to use 
their answers to write scientific papers and a graduate thesis and that their 
answers would be kept anonymous. Subsequently, I asked for their consent to 
participate in the interviews. I took notes during the interviews. I did not rec-
ord the interviews as I felt that recording would reduce the quality of the in-
formation. I suspected that it would make respondents, especially people in 
government positions, feel reserved to share information. To maintain ano-
nymity, I changed the names of fishers and aquaculturists whose answers were 
quoted in the four papers. For the quotes from authorities, I changed also 
names of respondents and did not mention their positions as revealing this 
could expose their identities. 

Before I started my Ph.D., I collaborated as a research assistant in projects 
on natural resources management in the Tam Giang lagoon. This equipped me 
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with general knowledge on social-ecological situations, livelihood and the 
culture of the Tam Giang resource users; and also gave me experience of using 
qualitative interviews and conducting surveys. This knowledge and experi-
ence helped me to: (1) prepare accordingly for the interviews through the use 
of checklists; (2) maintain communications with the fishers and aquacultur-
ists; and (3) prepare and formulate questions in ways that the fishers and aq-
uaculturists could relate to and understand. From my experience the inter-
views with the households and focus groups and the survey conducted for this 
Ph.D. thesis have been successful and helped me to find answers to the re-
search questions I posed. Most of the interviewees were motivated to share 
their stories, and I believe they did so as open as possible. 

Conducting interviews with the authorities at district or provincial level 
were more problematic. Some of the authorities rejected my requests for in-
terviews when I contacted them. In some cases, I had relatives with connec-
tions to politicians, helping me to arrange interviews with authorities. Never-
theless, as civil servants joined the interviews involuntarily, they often pro-
vided short answers and rushed to finish the interviews. This probably affected 
the quantity and quality of data and information that I obtained from these 
interviews. To reduce this effect, these data and information were supple-
mented and triangulated with other sources e.g. academic publications, gov-
ernment reports, newspapers, etc; and data and information collected from fo-
cus group discussions and household semi-structured interviews. 
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5. Results – summary of the four papers 

This section summarises key results presented in the four papers included in 
this thesis. Paper I and II describe processes of income diversification for dif-
ferent fishing and aquaculture households and interpret why the income diver-
sification has limited impact on the resolution of social-ecological traps. Paper 
III identifies factors and processes preventing income diversification that con-
tribute to the trap resolution. Paper IV explains why fisheries agencies often 
struggle to facilitate income diversification that can help to solve social-eco-
logical traps. 

Paper I: Adaptation to climate change as social–
ecological trap: A case study of fishing and aquaculture 
in the Tam Giang Lagoon, Vietnam. 
This paper uses the concept of social-ecological traps to characterize the 
suboptimality or maladaptation of human response to social-ecological 
changes. In particular, it investigates: (1) how fishing and aquaculture house-
holds diversify their income sources to respond to the changes and (2) can 
their income diversification be explained as (mal)adaptive responses or social-
ecological traps. The study employs qualitative research methods (focus group 
discussions, semi-structured interviews, and participant observation) to collect 
empirical data in the Phuoc Lap and Mai Duong village. 

The paper demonstrates that fishing and aquaculture households diversify 
their income to respond to a concatenation of various social and ecological 
factors that diminishes their fish catch and profits from aquaculture, such as 
the adoption of modern and destructive fishing gears; the expansion of aqua-
culture; increases in the number of fishers; climate change; environmental pol-
lution, and so on. 

Fishers diversify their fishing methods through adopting new methods and 
practices, such as steel-framed bottom traps or diving for oysters. They also 
diversify through adjustment of conventional fishing gears, e.g. using gears 
with smaller mesh sizes to increase catches. In fishing households, youngsters 
more often migrate to urban areas in search of paid jobs. Yet the households 
remain heavily dependent on the natural environments in the lagoon for their 
well-being. Interviews with fishers reveal that their children usually can only 
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get low paid jobs and easily get fired as they often work as non-skilled labour-
ers. 

Aquaculturists switch over from shrimp monocultures to mixed aquacul-
tural systems where they farm simultaneously crab, shrimp, and fish. The 
adoption of mixed aquaculture helps to reduce water pollution and the risk of 
aquatic diseases. This in turn helps aquaculturists to secure yields and profits, 
although profits from mixed aquaculture are considerably smaller compared 
to monocultures. Besides diversifying farmed species, these households some-
times earn small incomes through rice cultivation (many households engaged 
in aquaculture used to be rice farmers and were allocated land in tenure for 20 
years after 1993) and livestock breeding. Similar to fishing households, 
youngsters from aquaculture households nowadays often migrate to cities in 
search of work. These youngsters often manage to obtain better salaries com-
pared to the salaries of youngsters from fishing households, because the for-
mer more often work as skilled labourers. But even with these additional in-
comes from paid work and agricultural activities, aquaculture still remains the 
main income source for these households. 

It is clear that the portfolios of income activities of fishing and aquaculture 
households are diversifying under the influence of social and environmental 
pressures. Yet, households continue to heavily rely on fishing and aquaculture, 
which keep the use of the lagoon ecosystem high. It means that degradation 
of aquatic resources in the lagoon continues and negatively impacts fishing 
and aquaculture households’ livelihood in the long term. Due to this outcome, 
there is reason to argue that fishing and aquaculture households are caught in 
social-ecological traps. 

Paper II: Can income diversification resolve social-
ecological traps in small-scale fisheries and aquaculture 
in the global south? A case study of response diversity 
in the Tam Giang lagoon, Central Vietnam. 
As paper I demonstrates that fishing and aquaculture households can remain 
stuck in social-ecological traps when they diversify their income sources, this 
paper draws on the concepts of response diversity, ecosystem services, and 
well-being to interpret in more detail why income diversification can backfire 
and to identify the types of income diversification that have potential to re-
solve social-ecological traps. Using qualitative research methods (focus group 
discussions, semi-structured interviews, and participant observation) to collect 
empirical data in the Tam Giang lagoon, the paper first investigates processes 
of income diversification in which different fishing and aquaculture house-
holds – mobile fishing, fixed fishing, aquaculture, and net-enclosed aquacul-
ture – are engaged. Second, it evaluates how these ways of income 
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diversification impact on the ecology of the lagoon and the well-being of the 
people involved. Third, the article discusses the effect of the income diversi-
fication on mitigation and resolution of social-ecological traps. 

Fishing and aquaculture households in the Tam Giang lagoon have diver-
sified their income sources since the late 1980s when they experienced signif-
icant declines in fish abundance and aquaculture profit. Though there are var-
ious ways in which these household groups diversify their income portfolios, 
it is common that the older generation diversifies within fisheries and aqua-
culture while the younger generation migrates to cities to find paid jobs. 

Income diversification of fishing and aquaculture households in the Tam 
Giang lagoon contributes to improvement of their well-being. Yet, this im-
provement is perceived as brittle, because well-being deteriorates whenever 
the lagoon undergoes critical changes e.g. the collapse of aquaculture in the 
middle of the 2000s. Moreover, respondents point out that well-being is 
achieved at the expense of sustainability of the lagoon resources. The key eco-
system services that contribute directly to the households’ income have all 
deteriorated between 1985 and 2015. These results indicate that the income 
diversification of resource users in the lagoon does not resolve social-ecolog-
ical traps. 

To explain why this is the case, the paper draws on three independent as-
pects of diversity, including variety, balance, and disparity (Stirling 2007, Ko-
tschy et al. 2015, Roscher et al. 2022). As indicated, income diversification 
generates a variety of income sources including mobile fishing, fixed fishing, 
aquaculture, and paid jobs. Yet, the balance among these income sources is 
uneven, because income from fishing and aquaculture still dominates the 
household income portfolios. In addition, the disparity among the income 
sources is low: although resource users have diversified their fishing gears and 
aquacultural production, these income generating activities all depend on the 
lagoon ecosystems. The domination of fishing and aquacultural incomes and 
the similarity among these incomes in resource usages accelerate exploitation 
efforts, which in turn reinforce lagoon resource degradation thereby impacting 
households’ well-being in the long-term. Moreover, the domination of income 
from fishing and aquaculture activities reduces response diversity and in-
creases vulnerabilities of the households to environmental changes.  

The unbalance and low disparity among the income sources have limited 
the prospect of income diversification as a resolution of social-ecological 
traps. This finding implies that income diversification can only help to resolve 
the social-ecological traps if they draw on the lagoon resources in new ways, 
e.g. engaging in tourism, or draw on other social and ecological resources, e.g. 
agriculture, livestock, and paid jobs.  
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Paper III: What prevents small-scale fishing and 
aquaculture households from engaging in alternative 
livelihoods? A case study in the Tam Giang lagoon, 
Viet Nam 
Results from paper I and II show that income diversification in fishing and 
aquaculture households does not resolve the social-ecological trap in the Tam 
Giang lagoon because people can only engage in income sources that are not 
based on fisheries and aquaculture to a limited extent.  This paper develops a 
conceptual framework for cross-scale analysis to identify social-ecological 
factors and processes that prevent these households from engaging in income 
activities other than fisheries and aquaculture – alternative livelihoods. As the 
engagement in alternative livelihoods is shaped by three components – oppor-
tunities, desires, and abilities (Boonstra et al. 2016) – this paper examines how 
factors and processes across spatial and temporal scales impact each compo-
nent and then analyses how they together limit this engagement. For this pur-
pose, a combination of qualitative and quantitative research methods (focus 
group discussions, semi-structured interviews, household survey, and partici-
pant observation) was used to collect data and information that goes beyond 
the studied villages of the Tam Giang lagoon, Viet Nam. 

From the outset, it might seem that fishing and aquaculture households in 
the Tam Giang lagoon have ample opportunities to engage in alternative live-
lihoods as Viet Nam has transformed its agriculture-based economy into an 
industrial and service-based economy since the implementation of Doi Moi 
(Renovation) policies in the 1980s (World Bank 2012). The number of people 
working in industrial and service sectors has likewise risen significantly from 
30% to 60% between 1990 and 2017 (Sơn 2006, GSO 2017). However, a 
closer look shows that opportunities for alternative income activities coming 
from economic modernisation are unequally distributed. First, because this 
structural change mostly occurs in the urban and suburban areas (Brünjes and 
Revilla Diez 2016). In rural areas, the majority of households are still depend-
ent on an agriculture-based economy. Given this context, households often 
choose to migrate to cities to acquire alternative job opportunities. Yet, even 
migration does not guarantee access to jobs outside the rural economy. This is 
because - and this is the second reason - national economic growth has slowed 
down since the end of the 2000s due to the global financial crisis and unsuc-
cessful national economic development policies. In the first decade of the 21st 
century, the number of jobs created does not meet the supply of the labour.  

In recognition of the (albeit limited) growth of alternative livelihood op-
portunities and degradation of the lagoon aquatic resources, fishing and aqua-
culture households in the lagoon want to engage in alternative livelihoods. 
Yet, their desires differ per generation within households. Fishers and aqua-
culturists often voice the wish to engage in agriculture production, such as rice 
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cultivation, and poultry or pig farming, or manual work as these activities 
would match with their unskilled labour and lack of mobility. They want their 
children to quit fishing and/or aquaculture as they believe that their children 
are able to become educated and acquire labour skills to move to urban areas 
in search for well-paid and stable jobs. 

In reality, the older generation of fishers and aquaculturists are often unable 
to engage in the alternative livelihoods they desired because they often lack 
education, alternative labour skills, agricultural land, physical health and 
strength, financial means, and manual work. Different from their parents, the 
younger generation of fishers and aquaculturists succeeds to engage more and 
more in alternative livelihoods, but they mostly work for low salaries and in 
unstable jobs. They have these jobs because they lack education, labour skills, 
financial means and social capital required to obtain access to better paid and 
secure jobs. 

The paper confirms that it is crucial for livelihood diversification to im-
prove job opportunities and the capacity of fishing and aquaculture households 
for obtaining them. It goes further to nuance this recommendation by suggest-
ing that the improvement should take into account generational differences 
and the specific social and ecological context in which the households are sit-
uated. The fishers and aquaculturists in the Tam Giang lagoon, for example, 
neither want nor can improve their education and labour skills because most 
of them are old and illiterate. The next generation in these households has 
better possibilities to acquire education and labour skills. Moreover, it also has 
to be recognized that obtaining an educational degree and professional skills 
does not necessarily secure jobs. Access to alternative jobs is also mediated 
by the availability of jobs, the match between employees’ education and la-
bour skills and employers’ demand, as well as the availability of economic 
and social capital that is needed to access jobs in the public sector. Based on 
these insights, the paper proposes two intervention strategies to promote their 
engagement in alternative livelihoods: supplemental strategy for the older 
generation so they can earn additional income besides fishing and aquaculture 
from place-based alternative income activities and substitutional strategy for 
the younger generation to facilitate them to exit fishing and aquaculture.  
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Paper IV: Why are fisheries agencies often unable to 
facilitate the development of alternative livelihoods in 
small-scale fisheries and aquaculture in the global 
South? A case study in the Tam Giang lagoon, Viet 
Nam. 
As paper III shows that fishing and aquaculture households often lack alterna-
tive job opportunities and abilities to engage in alternative livelihoods that 
they desire, paper IV examines whether fisheries agencies are able to promote 
the households’ engagement in alternative livelihoods. Here, fisheries agen-
cies are government divisions which are responsible for fisheries and aquacul-
tural management. Using mixed methods (document analysis, focus group dis-
cussions, semi-structured interviews, household survey, and participant obser-
vation), the paper first investigates how alternative livelihoods are promoted 
in policy papers issued between 2003 and 2018 by the national and provincial 
Vietnamese government. Then it examines how these policies are imple-
mented in practice and how these implementations affect the opportunities and 
abilities of the fishing and aquaculture households to obtain alternative in-
comes. 

In Viet Nam, policies for the management of fisheries and aquaculture are 
drafted at the national and provincial levels. In accordance with the national 
policies, the provinces develop, issue, and implement legislations to manage 
fisheries and aquaculture in their jurisdictions. The facilitation of alternative 
livelihoods is mentioned in seven and four legislations issued at the national 
and provincial levels respectively. At the provincial level, the facilitation of 
livelihood diversification is articulated in more detail compared to national 
legislation, yet is still underdeveloped. The provincial fisheries agencies pro-
pose three measures to develop alternative livelihoods in fisheries and aqua-
culture, including providing vocational trainings, creating alternative liveli-
hoods, and developing policies to support livelihood transformation. Yet, only 
the two former measures are materialized in nine projects. Of these projects, 
those aiming at building infrastructure and rearranging stake traps are allo-
cated budgets while those aiming at improving labour skills and creating al-
ternative livelihoods are designated as potential projects for investment or fu-
ture consideration. In other words, no funds were allocated to these latter pro-
jects. 

Given the lack of concrete guidelines and funds, the implementations of the 
proposed measures are limited. The survey done for this research shows that 
93.5% of the respondents state that they do not receive any support to engage 
in alternative livelihoods. Some children from fishing and aquaculture house-
holds received vocational trainings to help them to get jobs, especially in gar-
ment industries. 
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Most of the projects designated to materialize the proposed measures for 
livelihood diversification were in the end not allocated budgets by the Provin-
cial People’s Committee. Typically, these projects were being integrated into 
other provincial programs e.g. providing vocational trainings to rural inhabit-
ants, development of tourism, development of industrial zones, and restoration 
and development of craft villages. However, such integration has no improved 
potential for acquiring alternative job opportunities or abilities for fishing and 
aquaculture households. The exception here is the integration into the program 
of providing vocational to rural inhabitant which offers vocational trainings to 
a few children from fishing and aquaculture households in Dinh Cu village.  

From all the proposed measures for livelihood diversification, only one 
project got allocated funds. This was a project designated to rearrange stake 
traps and provide vocational training to the fishers who lost their trap due to 
this rearrangement. However, the implementation of this project did not help 
to improve the fishers’ abilities. The rearrangement of the stake traps was re-
alized but instead of organizing training courses, fisheries agencies offered 
payment of tuition fees. Using the fee, the fishers could organise participation 
in vocational trainings by themselves. Yet, what happened is that the fishers 
often used the tuition fee for other purposes than education. According to their 
own view, they are illiterate and too old to attend vocational training courses. 

Moreover, fisheries agencies often do not initiate the facilitation of alterna-
tive livelihoods. They only work on this issue when they are directed or con-
sulted. To these agencies, the facilitation of alternative livelihoods is an irreg-
ular task. 

The paper therefore concludes on the basis of this study of Vietnamese pol-
icies that chances that fisheries agencies fail to facilitate alternative livelihood 
in fisheries and aquaculture are high when they: (1) fail to support participa-
tory discussions with fisheries and aquaculture households to understand their 
socio-economic conditions and needs; (2) lack motivation, commitment, and 
capacity to facilitate alternative livelihoods in fisheries and aquaculture; (3) 
lack support from the local governments. Drawing on the literature of man-
agement and governance of small-scale fisheries, the paper suggests that de-
veloping leadership and providing knowledge of alternative livelihoods to 
fisheries managers and local government leaders would help to improve the 
facilitation of alternative livelihoods. 
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6. Discussion 

This section first revisits the three research questions proposed in the Intro-
duction to discuss key contributions generated from the four papers included 
in this thesis. It then identifies the limitations of the thesis and offers implica-
tions for future research. 

6.1. What types of income diversification of fishing and 
aquaculture households contribute to the prevention or 
resolution of social-ecological traps? 
Many small-scale fisheries in the global South have been facing reinforcement 
between resource degradation and livelihood impoverishment – a situation 
that has been designated in the literature as a social-ecological trap (Cinner 
2011, Armitage and Marschke 2013, Laborde et al. 2016). Heavy dependency 
on aquatic and marine resources for livelihoods is identified as a key mecha-
nism that leads these small-scale fishing and aquaculture households into so-
cial-ecological traps (Cinner 2011, Haider et al. 2018). In this context, income 
diversification has been proposed as solution to escape social-ecological traps 
as it helps to decrease exploitation levels on aquatic resources, while at the 
same time improves livelihood of resource users (Ellis and Allison 2004, Cin-
ner 2011). To verify this proposition requires empirical knowledge of the con-
ditions under which income diversification contributes to a resolution of so-
cial-ecological traps. 

Using the concepts of response diversity, ecosystem services, and well-be-
ing, this thesis investigates how different small-scale fishing and aquaculture 
households - households that practice (combinations of) mobile fishing, fixed 
fishing, aquaculture, and net-enclosed aquaculture - diversify their income, 
and how their diversification impact social-ecological traps. 

Paper I and II illustrate that fishing and aquaculture households have diver-
sified their income in various ways to respond to the decline of fish catch and 
profits from aquaculture over the past 40 years. As a general response, fishing 
households have started practicing aquaculture, while aquaculture households 
have added fishing to their income portfolios. Next to fishing and aquaculture, 
these households also engaged in paid labour. Between 1985 and 2015, house-
holds in the lagoon have generated more varied income portfolios. The 
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proportion of fishing and aquaculture revenues in household income portfolios 
has been reduced and compensated with salaries from paid labour. For aqua-
culture households, for instance, the proportion of income coming from fish-
ing and aquaculture decreased from 100% in the 1990s to 70% in 2015. It is 
revealed that income diversification during this period helped to secure house-
holds’ well-being. The households agree that the key determinants of their 
well-being – income, size of debts, housing, and ownership of household ap-
pliances and furniture - have all changed positively over the past decades. This 
finding is in line with other studies of livelihood diversification in small-scale 
fisheries (Coulthard 2008, Kasperski and Holland 2013, Olale and Henson 
2013, Finkbeiner 2015). 

Yet, this thesis also finds that this improvement is unsustainable as social 
resilience is achieved at the expense of ecological resilience (Folke et al. 
2003). Firstly, the empirical data shows that well-being of fishing and aqua-
culture households is relatively insecure since it degrades whenever the lagoon 
experiences ecological or climate crises. Secondly, the improvement in well-
being is achieved mostly through intensifying exploitation efforts on the la-
goon resources that already are ecologically vulnerable. Indeed, the lack of 
ecological resilience is reflected in the households experiencing incremental 
declines during 1985 and 2015 of some key ecosystem services, e.g. diversity 
of aquatic species, fingerlings, and seagrass, and water quality, that contribute 
directly to their income. These declines are believed to impoverish livelihoods 
of fishing and aquaculture households to an even further extent in the near 
future due to time lags in feedbacks between ecological changes and their im-
pact on human well-being (Raudsepp-Hearne et al. 2010).  

Based on these observations, this thesis suggests that income diversifica-
tion of fishing and aquaculture households in the Tam Giang lagoon does not 
always help to mitigate or resolve the social-ecological traps. This finding thus 
questions under which conditions income diversification can resolve social-
ecological traps. 

To formulate an answer to this question, the thesis examines the three as-
pects of diversity namely variety (the number of income sources); balance 
(contribution of each income source to households’ income portfolio); and 
disparity (whether income sources draw on different social-ecological re-
sources) (Stirling 2007, Kotschy et al. 2015) to qualify the various activities 
people undertake to diversify their income.  

Paper II demonstrates that income diversification of various fishing and 
aquaculture households can produce a rich variety of income sources. House-
holds nowadays generate their income from a combination of mobile fishing, 
fixed fishing, earth pond aquaculture, net-enclosed aquaculture, cage aquacul-
ture, and paid work based on skilled and unskilled labours. However, the bal-
ance between these income sources is very uneven. Incomes from fishing and 
aquaculture dominate the income portfolios, comprising between 60% to 80% 
of the total income. The domination of fishing and aquaculture income in turn 
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reduces disparity between income sources. Despite a high variety of income 
sources, they primarily draw upon the lagoon resources. The unbalance and 
low disparity between fishing and aquaculture income and other income 
sources accelerate the degradation of lagoon resources, which in turn impov-
erishes fishing and aquaculture households’ livelihoods. They also reduce ca-
pacity of fishing and aquaculture households to respond to changes in the la-
goon ecosystems, such as changes in the flood regimes, and therefore increase 
their vulnerability. Consequently, the unbalance and low disparity diminish 
positive effects that income diversification can have on the resolution of so-
cial-ecological traps. 

Building on this analysis the thesis finds that income diversification can 
help to mitigate or resolve social-ecological traps if it produces a high variety, 
even balance, and high disparity between income sources. To achieve this, the 
additional income activities should draw in radically different ways on aquatic 
resources, e.g. tourism, but also draw sufficiently on other than aquatic re-
sources, e.g. agriculture, livestock, and paid work. In other words, fishing and 
aquaculture households in the Tam Giang should engage more in income ac-
tivities other than fishing and aquaculture - alternative livelihoods – to be able 
to escape social-ecological traps. 

6.2. What factors and processes prevent or encourage 
income diversification that contributes to the prevention 
or resolution of social-ecological traps? 
Paper I and paper II demonstrate that adequate engagement in alternative live-
lihoods can help to resolve social-ecological traps. Despite this promise fish-
ing and aquaculture households in the Tam Giang lagoon are frequently una-
ble to base their livelihood on other than lagoon resources. An important con-
tribution of this thesis is to consequently describe and explain which factors 
and processes are preventing these households from engaging in alternative 
livelihoods. 

A number explanations are offered in the literature for why fishers gener-
ally persist with fisheries and are reluctant to engage in other or new profes-
sions despite dwindling catches and profits. Many studies, however, primarily 
focus on single factors that limit the engagement in alternative livelihoods at 
household or extra-household levels. Pollnac et al. (2001), for example, argue 
that fishers do not want to engage in alternative livelihoods because fishing 
gives them: (1) as good an income as alternative livelihoods; and (2) feelings 
of being autonomous, self-directive, and satisfaction, which alternative liveli-
hoods may not provide. Barbier (2010) and Pomeroy (2012) in turn claim that 
fishers are unable to engage in alternative livelihoods because they lack alter-
native job opportunities. Betcherman and Marschke (2016), to the contrary, 
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argue that alternative job opportunities are available, but fishers and aquacul-
turists do not have the abilities, e.g. education and skills, to obtain these. 

It is argued that factors and processes that shape the engagement in alter-
native livelihoods operate at different spatial and temporal scales (Ellis 1998, 
2000, Coulthard 2012, Daw et al. 2012, Brown and Williams 2015, Boonstra 
et al. 2016). A focus on a single level or scale may miss important factors and 
processes occurring at other scales (Wilbanks and Kates 1999) that would pre-
vent the identification of interventions that can materialize alternative liveli-
hood engagement (Cinner and Bodin 2010, Daw et al. 2012, Glaser and Glae-
ser 2014). 

In response to this literature gap, this thesis conducted a cross-scale analy-
sis to examine how combinations of factors and processes across spatial and 
temporal scales prevent fishing and aquaculture households from engaging in 
alternative livelihoods (paper III). It does so by identifying how factors and 
processes influence desires, abilities, and opportunities – components that 
simultaneously shape the engagement in alternative livelihoods of the house-
holds (Brown and Westaway 2011, Boonstra et al. 2016) - and subsequently 
analysing how they interact together to prevent the engagement in alternative 
livelihoods. 

This thesis finds that fishing and aquaculture households desire to engage 
in alternative livelihoods but they lack abilities and opportunities to do so and 
that there are differences between household’s members – especially parents 
and children - on their desires, abilities, and opportunities. 

Fishers and aquaculturists in the Tam Giang lagoon prefer to remain in 
fishing and aquaculture, while earning additional income from low skilled and 
low paid alternative activities, e.g. agriculture and unskilled work. However, 
they do not frequently engage in these alternative livelihoods because of sev-
eral reasons. First, fishers and aquaculturists lack education and labour skills 
as their history of Sampan dwelling – living on fishing boats until the 1980s 
and long-time engagement in fisheries and aquaculture – restrained them from 
getting education and labour skills other than fishing and fish farming. Sec-
ond, they do not have agricultural land as they are not eligible to get benefit 
from the national policy on land tenure and as they were Sampan dwellers 
who had no land. Third, they often live far from urban centers where unskilled 
works are available and they lack mobility to travel to these centers to get jobs. 
Fourth, they often lack physical health and financial means to realize their 
desired alternative activities. 

Fishers and aquaculturists wish for their children to exit fishing and aqua-
culture to obtain income from jobs that are better paid, e.g. working as civil 
servants, factory employees, or skilled labourers. Though the younger gener-
ation engages in alternative livelihoods more frequently, they often are not 
able to obtain better-paid jobs. Instead, they work for low salaries and in un-
stable jobs. This is because most of them do not have the education levels and 
labour skills that are required for the well-paid work. Due to poverty, but also 
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lack of motivation, and lack of knowledge about future employments, people 
have difficulty obtaining these levels of education and knowledge. Moreover, 
the few people from fishing and aquaculture households that have completed 
education also find it difficult to obtain the jobs they desire because they lack 
financial means and the social capital needed to access well-paid jobs in e.g. 
the public sector. It is often the case that work contracts in this sector are se-
cured through bribery and social connections. 

Scholars therefore argue that it is necessary to improve education and la-
bour skills to encourage engagement in alternative livelihoods for fishing and 
aquaculture households (Pauly 2005, Coulthard 2008, Pomeroy et al. 2009, 
Béné et al. 2010, Muallil et al. 2013, Betcherman and Marschke 2016). This 
thesis supports this argument. Moreover, it adds that the effectiveness of in-
terventions that try to accomplish this depends much on the social-economic 
characteristics of aquatic resource users and the social-economic context in 
which they are situated. Not all resource users are willing and capable to com-
plete education and vocational training programs that could provide access to 
alternative jobs.  

This thesis finds that an analysis across spatial scales – from individuals to 
households to extra households helps to explain the contradicting claims about 
the availability of alternative livelihoods in small-scale fisheries. For instance, 
Pomeroy (2012) and Barbie (2010) believe that alternative income activities 
are not available for fishing households, while Betcherman and Marschke 
(2016) and Stoop et al. (2016) argue that such activities are available but 
households lack education and labour skills to take advantage of these oppor-
tunities. Due to the structural economic change in Viet Nam during previous 
decades - changing the economy from agriculture-based to industrial and ser-
vice-based - alternative livelihood opportunities have become available to 
fishing and aquaculture households. Yet, in various rural and regional con-
texts, e.g. the Tam Giang lagoon, the households often lack access to alterna-
tive livelihoods due to remoteness. New economic opportunities mostly con-
centrate in urban areas. It means that for inhabitants of remote rural areas new 
income opportunities are only available to those who are mobile. 

This thesis also demonstrates that attention to temporal scales helps to un-
cover differences in desires, abilities, and opportunities between generations 
within fishing and aquaculture households. Based on this finding, it suggests 
that intervention strategies that aim to facilitate engagement in alternative live-
lihoods should differentiate the desires and abilities of different generations 
within rural households. 

For older generation, engagement in alternative livelihoods can be pro-
moted through a ‘supplemental strategy’ that reduces their dependence on 
fisheries resources. Small-scale fishers elsewhere have succeeded in obtaining 
supplemental income from local activities involving cropping, livestock 
breeding and keeping, and tourism (Seixas and Troutt 2004, Rahman and 
Begum 2011). While the development of cropping and livestock breeding 
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demands legal access to land and finance, that of tourism and other activities 
e.g. manual labour requires overcoming the extra costs that come from living 
in remote areas (Wiggins and Proctor 2001, Renkow 2007). 

Engagement in alternative livelihoods of younger generation can be facili-
tated by a ‘substitutional strategy’. Here income for fisheries and aquaculture 
is substituted with income from other economic sectors. To be able to do this 
next generations need to improve their education and labour skills to engage 
in better paid and stable jobs in the private and public sector (given that these 
job opportunities are available). 

6.3. What prevents fisheries agencies from facilitating 
income diversification that contributes to the prevention 
or resolution of social-ecological traps? 
The necessity to facilitate small-scale fishing and aquaculture households to 
engage in alternative livelihoods to resolve social-ecological traps was indi-
cated four decades ago by Smith (1979, p. 38): 

 “provide[ing] alternative sources of income to fishermen and their families 
[…], represent the only method that reduces fishing effort and thus the only 
long-term solution that offers any chance of raising the standards of living of 
those who remain in the traditional fisheries sector.”  

Later, scholars have specified that this facilitation should include improve-
ment of knowledge and skills and the creation of job opportunities (Pauly 
2005, Béné et al. 2010, Pomeroy 2012). As Pauly (2005, p. 457) and Béné et 
al. (2010, p. 349) put it respectively: “teach [fishers] to repair bikes, sewing 
machines and water pumps […] for new jobs” and “ensure that those alterna-
tive livelihoods are effectively available”. This thesis confirms the necessity 
of this facilitation and goes further to investigate whether and to what extent 
this facilitation has been achieved in the case of Viet Nam. 

Though the Vietnamese government and its sectoral agencies all have re-
sponsibility to facilitate alternative livelihoods in small-scale fishing and aq-
uaculture, this thesis specifically examines the facilitation of fisheries agen-
cies (Paper IV). This is because although the Vietnamese government has been 
successful in diversifying its rural economy (Carletto et al. 2007, Newman and 
Kinghan 2015), this thesis demonstrates that fishing and aquaculture house-
holds are often unable to engage in alternative livelihoods. Findings from this 
thesis suggest that these households need more support to take advantage of 
these opportunities. Moreover, as mentioned in the Introduction, fisheries 
agencies have to implement management measures to reduce exploitation ef-
forts to restore aquatic resources that are degraded. To ensure the effectiveness 
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of this implementation they should promote alternative livelihoods to sustain 
fishers’ livelihood while fishing less (Pomeroy 2012). 

Results from an analysis of fisheries and aquaculture legislation and an in-
vestigation of the implementation of this legislation in the Tam Giang lagoon 
demonstrate that facilitation of alternative livelihoods of fisheries agencies is 
limited. As a result, only a minority of fishing and aquaculture households in 
the lagoon benefitted from this facilitation. The majority (93.5%) of fishing 
and aquaculture households do not receive any support to engage in alternative 
livelihoods. 

Fisheries agencies have proposed three legislative measures to facilitate al-
ternative livelihoods in the Tam Giang lagoon, including: providing voca-
tional trainings, creating alternative livelihoods, and developing policies to 
support livelihood transformation. These measures help to address shortcom-
ings in abilities and lack of opportunities of fishing and aquaculture house-
holds, which both are identified as major barriers for engagement in alterna-
tive livelihoods (Pomeroy 2012, Betcherman and Marschke 2016, Stoop et al. 
2016, Hanh and Boonstra 2019). Yet, these measures fail to specifically target 
generational differences within households, as identified by this thesis. In ad-
dition, most of projects proposed to materialize these measures have not been 
allocated a budget. They are proposed as measures and then wait to receive 
investment or further consideration. 

Ultimately, the proposed measures are not funded by either fisheries agen-
cies or the provincial government. Consequently, most of the proposed pro-
jects are integrated into other provincial development programs. Yet, these 
integrations rarely help to improve abilities and opportunities of fishing and 
aquaculture households. From all the proposed measures, only one project for 
the Tam Giang lagoon is allocated a budget to reduce the number of stake 
traps and provide vocational training to fishers who lose their traps due to the 
dismantling of their gears. Unfortunately, this project does not help to improve 
fishers’ abilities as most of the fishers are incapable of receiving vocational 
trainings due to illiteracy and old age. 

Based on these findings from the context in the Tam Giang lagoon the the-
sis confirms the following statement concerning the capacity of fisheries agen-
cies in facilitating alternative livelihoods: “fisheries agencies have been 
largely unable – with some notable exceptions – to incorporate the develop-
ment of livelihood alternative into fishery policy and management practices” 
(Pomeroy 2016, p. 158).  It goes further to qualify this lack of impact and 
suggest ways to improve the facilitation of alternative livelihoods of fisheries 
agencies. 

Fisheries agencies are unable to facilitate alternative livelihoods in the Tam 
Giang lagoon firstly because they do not employ participatory discussions 
with fishing and aquaculture households to understand their socio-economic 
conditions and needs. This leads to mismatch between the interventions aim-
ing at promoting alternative livelihoods and the households’ abilities and 
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aspirations to follow up on these interventions. The lack of consultation with 
households in designing alternative livelihood interventions is also perceived 
in the management of other small-scale fisheries in the global South (Katikiro 
2016, Pomeroy et al. 2017, Steenbergen et al. 2017). 

Secondly, fisheries agencies lack motivation and commitment to facilitate 
alternative livelihoods. This thesis finds that fisheries agencies often do not 
prioritize the facilitation in the Tam Giang lagoon. At the provincial level, the 
facilitation is treated as an irregular task. The provincial fisheries agencies 
usually only start working on facilitation when they are directed or consulted. 
In addition, the provincial fisheries agencies do not commit substantial re-
sources required for the facilitation. Though the provincial fisheries agencies 
propose to facilitate alternative livelihoods on legislation, they rarely allocate 
budgets for this task. Moreover, at the district and commune levels, fisheries 
agencies do not pay attention to the facilitation. While district fisheries agen-
cies believe that fishers and aquaculturists do not want to switch to alternative 
income activities, commune fisheries agencies only facilitate alternative live-
lihoods when they receive directions from the agencies at higher levels. 

Thirdly, fisheries agencies lack support from the Provincial and Commune 
People’s Committees. It is presumably because the committees (1) lack moti-
vation and commitment; (2) lack resources; and (3) have insufficient 
knowledge on the benefit of alternative livelihoods and/or the cost of lack of 
alternative livelihoods to the sustainability of lagoon resources and livelihood 
of fishing and aquaculture households (Williams et al. 2008, Carbonetti et al. 
2014). Although the Provincial People’s Committee approves projects pro-
posed to facilitate alternative livelihoods, it often does not allocate budgets to 
implement these projects. It is evidenced that the Committee often prioritizes 
other development programs e.g. tourism of the provincial city and construc-
tion of infrastructure than the facilitation of alternative livelihoods in the Tam 
Giang lagoon. The Commune People’s Committees usually do not select fish-
ing and aquaculture households as beneficiaries of the vocational program of-
fered to local people. This thesis finds that the commune Committees still per-
ceive that fishing and aquaculture can offer fishing and aquaculture house-
holds a high income. 

Addressing the lack of motivation and commitment of fisheries agencies 
and the committees is essential to improve the facilitation of alternative live-
lihoods. Sufficient motivation and commitment enables the agencies and com-
mittees to focus on alternative livelihood development (Carbonetti et al. 
2014). This sufficiency also helps the agencies and committees to overcome 
the lack of resources to implement the facilitation (Carbonetti et al. 2014, Ev-
ans et al. 2015). Pomeroy et al. (2017) demonstrate that sufficient motivation 
and commitment of the municipal mayors in the Philippines was crucial to the 
success of alternative livelihood programs because it encouraged the mayors 
to prioritize resources for the programs. Moreover, sufficient motivation and 
commitment is needed to get fisheries agencies to employ a bottom-up 
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approach to understand resource users’ situations (Armitage et al. 2011, Car-
bonetti et al. 2014, Steenbergen et al. 2017). Drawing on case studies of fish-
eries co-management in Viet Nam and the Phillipines, Carbonetti et al. (2014) 
suggest that the lack of motivation and commitment can be solved through 
building leadership of fisheries managers and leaders of the committees. 

Although many challenges remain in the Tam Giang lagoon, as this thesis 
indicates, there are signs of hopeful changes. A number of case studies of the 
Tam Giang lagoon demonstrate that despite the lack of national institutions 
and support, the Provincial and District People’s Committees advocate the es-
tablishment of co-management after they realize its benefits to the reduction 
of overexploitation of lagoon resources. (Tuyen et al. 2010, Carbonetti et al. 
2014). This finding implies that making knowledge of livelihood diversifica-
tion available to the committees and fisheries agencies would promote their 
support and facilitation of alternative livelihoods in small-scale fisheries and 
aquaculture. 

6.4. Limitations and next steps 
This thesis finds that the diversification of income for small-scale fishing and 
aquaculture households is required to escape social-ecological traps. Based on 
the data collected and analysed the thesis argues that the pressure on local 
environments needs to be lifted in order to prevent self-reinforcing feedbacks 
between environmental degradation and poverty (Paper II). A problem that 
remains, however, is that in the global South small-scale fisheries generate 
more than half of the fish catch, and that more than 90% of this fish catch is 
consumed locally (FAO 2020). It means that the promotion of alternative live-
lihoods in small-scale fisheries and aquaculture to reduce exploitation efforts 
risks compromising local food security. Addressing the risk of food insecurity 
requires further study to identify the extent and conditions to which engage-
ment in alternative livelihoods helps to break social-ecological traps while at 
the same time ensure local food security. 

Small-scale fisheries and aquaculture are diverse in terms of their aquatic 
environments e.g. lagoon, inshore and open sea as well as social-economic 
situations (Chuenpagdee and Jentoft 2015). This diversity produces variations 
of e.g. factors and processes that enable and/or constrain engagement in alter-
native livelihoods of small-scale fishing and aquaculture households. This the-
sis identifies various constraint factors and processes preventing the house-
holds’ engagement in alternative livelihoods (Paper III). But these constraints 
are not exhaustive and apply to all the diverse manifestations of small-scale 
fisheries and aquaculture. If only because this thesis is based on a study of a 
lagoon context. Consequently, further comparative studies that include a 
wider range of contexts of small-scale fisheries and aquaculture are needed to 
verify and expand these factors and processes. 
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The failure of fisheries agencies in facilitating alternative livelihoods that 
this thesis identified mostly considers policy interventions at local and re-
gional levels (Paper IV). For this reason, it might have missed some important 
causes for failures that have their origin at higher levels of policymaking, e.g. 
national or global. To address this limitation, further investigation is needed 
to understand how alternative livelihood policies are developed and imple-
mented at the national level and how this development and implementation 
are influenced by global processes that impact small-scale fisheries govern-
ance and livelihoods, such as market fluctuations and climate change. More-
over, as fisheries agencies under different political regimes have different 
ways to develop and implement alternative livelihood policies, it is essential 
to understand how different policy regimes influence the facilitation of alter-
native livelihoods. 
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7. Conclusion 

Small-scale fishing and aquaculture households, especially in the global 
South, frequently run the risk to become stuck in a situation - known in the 
literature as social-ecological trap - in which environmental degradation rein-
forces livelihood impoverishment and vice versa. In this context, income di-
versification is proposed as solution to break the reinforcing feedback between 
overuse, degradation, and poverty as it helps to reduce exploitation efforts 
while at the same time sustain and improve well-being of local resource users. 

This thesis verifies this proposition through a case study of income diver-
sification of small-scale fishing and aquaculture households in the Tam Giang 
lagoon, Viet Nam. Households in this lagoon diversified their income sources 
since the late 1980s in response to the deterioration of aquatic resources. The 
process of income diversification has helped to improve well-being of rural 
households in the Tam Giang lagoon. At the same time, however, it has also 
accelerated the deterioration of the lagoon aquatic resources, which in more 
recent years has negatively impacted well-being. The various types of income 
diversification that have emerged over the last 30-40 years continue to be 
based on the aquatic resources of the Tam Giang lagoon. Although fishing and 
aquaculture households have obtained more varied income portfolios, which 
now include mobile fishing, fixed fishing, earth pond aquaculture, net-en-
closed aquaculture, cage aquaculture, and paid labour, income from fishing 
and aquaculture still dominates their income portfolios. As a result, environ-
mental changes can nowadays quickly deteriorate well-being. Based on these 
findings, the thesis concludes that income diversification in the lagoon rein-
forces rather than resolves the social-ecological trap. 

From here the thesis scrutinizes the conditions in which income diversifi-
cation can contribute to a resolution of social-ecological traps. It suggests that 
additional income activities should draw in radically different ways on the 
local aquatic resources and draw sufficiently on resources that are not part of 
the local aquatic environments. Fishing and aquaculture households should 
engage more in income activities other than fishing and aquaculture, as to cre-
ate alternative livelihoods to escape the reinforcing feedbacks between over-
use, degradation, and poverty. 

So far it has proved difficult for fishing and aquaculture households to en-
gage in alternative livelihoods. In line with other studies, this thesis agrees 
that engaging in alternative livelihoods would require households in the Tam 
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Giang lagoon to obtain certain abilities, e.g. education and labour skills, as 
well as availability of alternative job opportunities. Moreover, the thesis fur-
ther adds that interventions that aim to improve this situation would do well 
to consider generational differences related to these aspects that exist within 
households, and the specific social and ecological contexts in which house-
holds are situated. For example, fishers and aquaculturists should be provided 
place-based alternative income activities, e.g. agriculture, manual labour and 
tourism, to supplement their income derived from fisheries and aquaculture. 
Meanwhile, younger generations should be enabled to improve their education 
and labour skills to allow them to exit fisheries and aquaculture and engage in 
alternative jobs in the private and public sectors of the economy. 

It is demonstrated that households depending on small-scale fisheries and 
aquaculture are in need of support to engage in alternative livelihoods. In ac-
cordance with other studies, this thesis finds that fisheries agencies in Viet 
Nam are often unable to offer adequate support. The thesis explains that fish-
eries agencies in Viet Nam typically do not consult households on their social-
ecological situations and aspirations. Due to the misunderstanding of small-
scale fishers and aquaculturists’ social-ecological situations and aspirations, 
interventions aimed to diversify livelihoods often mismatch with fishers’ and 
aquaculturists’ capacities and desires. Moreover, fisheries agencies often lack 
motivation, commitment, and capacity, as well as support from local govern-
ments to facilitate alternative livelihoods. Building on the literature on small-
scale fisheries, this thesis suggests that developing leadership and providing 
contextual knowledge of alternative livelihoods to fisheries managers and lo-
cal governments’ leaders would help to improve the facilitation of alternative 
livelihoods in small-scale fisheries and aquaculture.  
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Appendix 

Appendix 1. Questions used in focus group discussions  
1. Mapping memory of social-environmental changes. 
When was this village established? 
From that time until now, what were key events that changed the community 
and your life? 
Why do you think these events are important? 
2. Discussing diversification of income sources in relation to the changes that 
were identified, and how the diversification changed their livelihoods. Ques-
tions should be used in relation to the key events identified in Question 1.  
How many income sources do your households have in this village?  
Within fisheries, how many types of fishing gears do households use in this 
village? Why do people use these gears? Who fishes in your households? How 
much money do households earn daily and monthly from fishing? 
Within aquaculture, how many methods are used in this village? Why do peo-
ple use these methods? How many and which type of species do people farm 
in this village? Why do you cultivate these species? Who practices aquaculture 
in your households? How much profit per yield do you earn? 
What kind of paid labour have people performed in this village? Who is per-
forming these jobs in your households? When did they start doing these jobs? 
How old were they at that time? In which way and where do people get these 
jobs? Are they good jobs (in terms of producing a stable and sufficient income 
and including insurances)? Why do people perform these jobs? 
Could you please estimate the percentage of each income source that contrib-
utes to the total income of your household? 
3. Assessing ecosystem service changes. 
What benefits do you get from the lagoon? 
Which benefits do you think are important for your livelihood? Can you ex-
plain why? 
Can you rank these benefits ranging from one (not important) to five (very 
important)? Can you explain why you evaluated the benefits in this way? 
When in your experience did you notice that the quality and quantity of the 
benefits of the lagoon were greatest or weakest? And when and how did you 
notice changes in the quality or quantity of the benefits? 
4. Assessing changes in wellbeing. 
Could you please list what constitutes a good life? 
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Could you rank those items or aspects that constitute a good life? Can you 
rank them from ‘not important’ (one) to ‘very important’ (five)? Why did you 
rank them in this way? 
When in your experience did you notice that the quality and quantity of these 
items or aspects of a good life were greatest or weakest? (e.g. when was your 
income highest, or when did you experience your highest debt)? And when 
and how did you notice changes in the quality or quantity of these items or 
aspects? 
How do you evaluate these items or aspects currently? Can you explain why? 
5. Discussing fishers’ and aquaculturists’ desires for their engagement in al-
ternative livelihoods 
Do you want to engage in alternative livelihoods? 
What alternative livelihood activities do you want to engage in? Can you ex-
plain why you want to engage in these activities? 
Do you want your children to engage in alternative livelihoods? Why do you 
want so? 
What alternative livelihood activities do you want your children to engage in? 
Can you explain why do you want them to engage in these activities? 
6. Discussing abilities and opportunities of fishers/aquaculturists and their 
children in engagement in their desired alternative livelihoods 
Are your desired alternative livelihood activities available? Can you explain 
why you think so? 
Are you able to engage in your desired activities? Why are you able or not 
able to engage in these activities? How much money do you earn daily and/or 
monthly from the activities you engage in? Are these good incomes? Can you 
explain why you think so? 
Are there other livelihood activities that you are engaging in? Why do you 
engage in these activities? How much money do you earn daily and/or 
monthly from the activities you engage in? Are these good incomes? Can you 
explain why you think so? 
Are alternative livelihood activities that you want your children to engage in 
available? Can you explain why you think so? 
Are your children able to engage in these desired activities? Why are they able 
or not able to engage in these activities? How much money do they earn daily 
and/or monthly from the activities they engage in? Are these good incomes? 
Can you explain why you think so? 
Are there other livelihood activities that your children are engaging in? Why 
do they engage in these activities? How much money do they earn daily and/or 
monthly from the activities they engage in? Are these good incomes? Can you 
explain why you think so? 
7. Discussing supports that fishing and aquaculture households receive to en-
gage in alternative livelihoods. 
Do you receive any support from fisheries agencies to engage in alternative 
livelihoods? What support have you received so far? 
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Do these supports help you to engage in the livelihood activities mentioned 
above? Can you explain why?  
Do you receive support from other agencies to engage in the livelihood activ-
ities mentioned above? What support have you received so far? 
Do these supports help you to engage in the livelihood activities mentioned 
above? Can you explain why?  
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Appendix 2. Questions used for the semi-structured 
interviews 

Semi-structured interviews with fishing and aquaculture 
households 
1. Discussing how the resource users diversify their income sources to respond 
to the changes that were identified (in the focus group discussions), and how 
income diversification changed their income portfolios and livelihoods. 
How many income sources does your household currently have? Have you 
always depended on these sources throughout your lifetime? 
How many types of fishing gears do you use? Why do you use these gears? 
Have you always used these gears? Who practices fishing in your household? 
How much money does your household earn daily and monthly from fishing? 
Has this changed during your lifetime? 
Do you perform aquaculture? If so, what type? Why do you use these cultiva-
tion methods? How many and what kind of aquatic species do you cultivate? 
Why do you cultivate these species? Who performs aquaculture in your house-
hold? How much profit per yield (or year) do you earn with aquaculture? Has 
this changed during your lifetime? 
What kind of paid labour do you perform? Who performs these jobs in your 
household? When did you/they start doing these jobs? How old were you/they 
at that time? How do you/they get these jobs? Are these good jobs (stable, 
sufficient income, insurance)? Why do you/they take on these jobs? Has this 
situation changed during your lifetime? 
Could you estimate how much each income source contributes to your house-
hold’s monthly and annual income? Has this changed during your lifetime? 
2. Assessing ecosystem service changes. 
When did you perceive that aquatic species were most abundant? How did 
abundance levels change at other points in time, and why do you think these 
levels changed? (Ask respondents to rank the period with the highest abun-
dance level with 10 points, and rank other levels that respondents indicate with 
corresponding points). 
When did you perceive that the lagoon water was polluted most? How did 
pollution levels change at other points in time, and why do you think these 
levels changed? (Ask respondents to rank the period with the highest pollution 
level with 10 points, and rank other levels that respondents indicate with cor-
responding points). 
When did you perceive that fingerlings were most abundant? How did abun-
dance levels change at other points in time, and why do you think these levels 
changed? (Ask respondents to rank the period with the highest abundance 
level with 10 points, and rank other levels that respondents indicate with cor-
responding points). 
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When did you perceive that the seagrass was most abundant? How did abun-
dance levels change at other points in time, and why do you think these levels 
changed? (Ask respondents to rank the period with the highest abundance 
level with 10 points, and rank other levels that respondents indicate with cor-
responding points). 
Do you think that your income activities have impacted the changing levels of 
these benefits? Can you explain why? 
3. Assessing wellbeing changes. 
How much income did your family earn the previous year? Is this the highest 
income that you have so far earned? If not, when did you earn your highest 
income? (Ask respondents to rank the year with the highest income with 10 
points, and rank other years that respondents indicate with corresponding 
points). Can you explain these income fluctuations? 
How satisfied are you with your current income? Can you explain why? 
How much debt do you carry? Is this the highest debt that you have had? If 
not, when did you owe the highest debt? (Ask respondents to rank the year 
with the highest income with 10 points, and rank other years that respondents 
indicate with corresponding points). Can you explain these fluctuations in 
your debt?  
When did you build your house? Is this the most convenient house that you 
have owned? If not, when did you own the most convenient house? What kind 
of house did you have at this point in time?  
How satisfied are you with your current house? Can you explain why? 
What sort of household goods (e.g. appliances and furniture) does your family 
currently own? Is this the most household goods you have owned? If not at 
which other points in time, did you own more household goods? (Ask re-
spondents to rank the year with the highest income with 10 points, and rank 
other years that respondents indicate with corresponding points). Can you ex-
plain these fluctuations of your household goods? 
How satisfied are you with your current household goods? Can you explain 
why? 
Do you think that an increase in income sources can help to improve your life? 
Can you explain why? 
4. Discussing fishers’ and aquaculturists’ desires for their engagement in al-
ternative livelihoods. 
Do you want to engage in alternative livelihoods? 
What alternative livelihood activities do you want to engage in? Can you ex-
plain why you want to engage in these activities? 
Do you want your children to engage in alternative livelihoods? Can you ex-
plain why you want to? 
What alternative livelihood activities do you want your children to engage in? 
Can you explain why you want them to engage in these activities? 
5. Discussing abilities and opportunities of fishers/aquaculturists and their 
children in engagement in their desired alternative livelihoods 
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Are your desired alternative livelihood activities available? Can you explain 
why you think so? 
Are you able to engage in your desired activities? Why are you able or not 
able to engage in these activities? How much money do you earn daily and/or 
monthly from the activities you engage in? Are these good incomes? Can you 
explain why you think so? 
Are there other livelihood activities that you are engaging in? Why do you 
engage in these activities? How much money do you earn daily and/or 
monthly from the activities you engage in? Are these good incomes? Can you 
explain why you think so? 
Are alternative livelihood activities that you want your children to engage in 
available? Can you explain why you think so? 
Are your children able to engage in these desired activities? Why are they able 
or not able to engage in these activities? How much money do they earn daily 
and/or monthly from the activities they engage in? Are these good incomes? 
Can you explain why you think so? 
Are there other livelihood activities that your children are engaging in? Why 
do they engage in these activities? How much money do they earn daily and/or 
monthly from the activities they engage in? Are these good incomes? Can you 
explain why you think so? 
6. Discussing supports that fishing and aquaculture households receive to en-
gage in alternative livelihoods. 
Do you receive any support from fisheries agencies to engage in alternative 
livelihoods? What support have you received so far? 
Do these supports help you to engage in the livelihood activities mentioned 
above? Can you explain why?  
Do you receive support from other agencies to engage in the livelihood activ-
ities mentioned above? What support have you received so far? 
Do these supports help you to engage in the livelihood activities mentioned 
above? Can you explain why?  

Semi-structured interviews with the authorities from village to 
provincial level 

Semi-structured interviews with village leaders and communes’ 
authorities 
When was this village established? 
After independence (1975), what are key events that bring changes to the com-
munity and your life? Why do you think these events are important? What 
changes do you perceive? 
How many income sources do fishing and aquaculture households have? 
Which income sources are the most important and least important to these 
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households? Can you explain why? In relation to the key event you have iden-
tified, when did they engage in these income activities? Can you explain why? 
What ecosystem services do you think fishing and aquaculture households can 
get from the lagoon? Which ecosystem services are important to their liveli-
hood? Can you explain why you think so? 
Are these ecosystem services abundant currently? Can you explain why? How 
do these ecosystem services change compared to the key events you have iden-
tified?  
Could you please estimate how much income (percentage) these important 
ecosystem services contribute to the household portfolios? How do these num-
bers change compared to the key events you have identified? 
Could you please list what constitutes a good life of fishing and aquaculture 
households? Which items/aspects are important to the households’ good life? 
Can you explain why you think so? 
How do you evaluate these items/aspects currently? Can you explain why you 
think so? How do these items/aspects change compared to the key events you 
have identified? 
Which livelihood activities other than fishing and aquaculture do you think 
the households could engage in? Can you explain why you think so? 
Do fishing and aquaculture households want to engage in these alternative 
livelihoods? What alternative livelihood activities they are engaging in cur-
rently? What factors constrain or enable fishing and aquaculture households 
to engage in these activities? Can you explain why? 
Do you think the households earn good incomes from these activities? Can 
you explain why you think so?  
Do fisheries agencies offer support to fishing and aquaculture households to 
encourage them to engage in alternative livelihoods? What are these supports? 
Do these supports help the households to engage in alternative livelihoods? 
Are there any supports to facilitate income diversification in the village/com-
mune? What are they? Who has provided these supports? Are fishing and aq-
uaculture households beneficiaries? Can you explain why? 
Do you recommend any interventions to promote fishing and aquaculture 
households to engage in alternative livelihoods? What are your recommended 
interventions? Can you explain why? 

Semi-structured interviews with districts’ authorities 
Do you think that fishing and aquaculture households want to engage in these 
alternative livelihoods? What alternative livelihood activities they are engag-
ing in currently? What factors constrain or enable fishing and aquaculture 
households to engage in these activities? Can you explain why? 
Do you think the households earn good incomes from these activities? Can 
you explain why you think so?  
Do your fisheries agencies offer support to fishing and aquaculture households 
to encourage them to engage in alternative livelihoods? What are these 
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supports? Do these supports help the households to engage in alternative live-
lihoods? 
Are there any supports offered by other agencies to facilitate income diversi-
fication of fishing and aquaculture households? What are they? Are fishing 
and aquaculture households beneficiaries? Can you explain why? 
Do you recommend any interventions to promote fishing and aquaculture 
households to engage in alternative livelihoods? What are your recommended 
interventions? Can you explain why? 

Semi-structured interviews with provincial authorities 
Do fishing and aquaculture households want to engage in these alternative 
livelihoods? What alternative livelihood activities they are engaging in cur-
rently? What factors constrain or enable fishing and aquaculture households 
to engage in these activities? Can you explain why? 
Could you please list fishing and aquaculture legislation that propose 
measures and/or programs/projects to facilitate alternative livelihoods in 
small-scale fishing and aquaculture in the Tam Giang lagoon? 
Have these measures and/or programs/projects been implemented in the Tam 
Giang lagoon?  
Regarding the measures that have been implemented, do these implementa-
tions help to encourage fishing and aquaculture households to engage in alter-
native livelihoods? Can you explain why? 
Regarding the measures that have not been implemented, can you explain 
why?  
Are there any supports offered by other agencies to facilitate income diversi-
fication of fishing and aquaculture households? What are they? Are fishing 
and aquaculture households beneficiaries? Can you explain why? 
Do you recommend any interventions to promote fishing and aquaculture 
households to engage in alternative livelihoods? What are your recommended 
interventions? Can you explain why? 
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Appendix 3: Household questionnaire 
 
Village: ……………………………………………………………………… 
Interviewer: …………………………………………………………………. 
Date: ………………………………………………………………………… 
 
I. General information 
1. Interviewee: ……………………………………………………………… 
2. Household position:      1. Household head        2. Household member 
3. Household classified by main livelihood activity:     
1. Mobile fishing           2. Fixed fishing         3. Aquaculture  
4. Household classified by income (according to the government category):  
1. Poor         2. Close to poor        3. Middle         4. Better-off           5. Rich 
5. Number of family members: ………………  Number of labours: ………… 
6. Housing:      1. Temporary house   2. Four-level 
house       3. Multiple floor house 
7. Education and labour skills of household’s members.  

 

 Sex 
1. 
Male 
2. Fe-
male 

Year 
of 
birth 

Education 
1. Illiterate 
2. Elementary 
school 
3. Secondary 
school 
4. High school 
5. Trade 
school 
6. Associate 
degree 
7. Undergradu-
ate 
8. Postgraduate 

Voca-
tional 
train-
ings 
1. Yes 
2. No 

Occupations 
1. Fishing 
2. Aquaculture 
3. Attending 
school 
4. Attending 
vocational 
training 
5. Worker 
6. Skill labour 
7. Manual la-
bour 
8. Unemploy-
ment 

Working 
places 
1. In the 
village or 
commune 
2. In the 
district or 
Hue city  
3. In other 
provinces 
4. Over-
sea 

Husband       
Wife       
Child 1       
Child 2       
Child 3       
Child 4       
Child 5       
Child 6       
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II. Assessing ecosystem service change 
1. What benefits do you get from the lagoon? 
Fish □ Shrimp □ Crab □ 
Seaweed □ Algae □ Clam □ 
Fingerlings □ Flood regulation □ Entertainment □ 
Sentinel crab □ Water for aquaculture □ Spirituality □ 
………………... □ ……………………… □ ……………… □ 

Could you please name the main fish species that you are exploiting? 
………………………………………………………………………………
…………………. 
Could you please name the main fingerling species that you are exploiting? 
………………………………………………………………………………
…………………. 
Could you please name the main shrimp species that you are exploiting? 
………………………………………………………………………………
…………………. 
2. Can you rank these benefits from one (not important) to five (very im-
portant) according to their importance for your livelihood? 
Fish □ Shrimp □ Crab □ 
Seaweed □ Algae □ Clam □ 
Fingerlings □ Flood regulation □ Entertainment □ 
Sentinel crab □ Water for aquaculture □ Spirituality □ 
………………... □ ……………………… □ ……………… □ 

3. When did you notice that the quantity and quality of these benefits were 
greatest?  
 2015 2009 2004 After 1999 1980s 
Fish      
Shrimp      
Crab       
Sentinel crab      
Seaweed      
Algae      
Clam      
Water for aquaculture      
Fingerlings      
Flood regulation      
Entertainment      
Spirituality      
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4. When and how did you notice changes in the quantity or quality of the ben-
efits? 

1. Strongly decrease         2. Decrease         3. Neither     4. Increase 
 5. Strongly increase 

 2015 2009 2004 After 1999 1980s 
Fish      
Shrimp      
Crab       
Sentinel crab      
Seaweed      
Algae      
Clam      
Water for aquaculture      
Fingerlings      
Flood regulation      
Entertainment      
Spirituality      
      
      

5. Which aquatic species have disappeared? 
Fish: ………………………………………………………………………….. 
Shrimp: ………………………………………………………………………. 
Seaweed: ……………………………………………………………………... 
III. Livelihood diversification and changes in well-being 
1. What income generating activities is your household engaging in currently?  

Stake trap □ Bottom net □ Cage aquacul-
ture □ 

Gillnet □ Steel-framed bot-
tom trap □ Skilled labour □ 

Net-enclosed aqua-
culture □ Worker □ Poultry □ 

Pig raising □ Cropping □ Pond aquacul-
ture □ 

Manual labour □ Small trader □ …………… □ 
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2. When did your household start these income generating activities? 
 2015 2009 2004 After 1999 1980s 
Stake trap      
Bottom net      
Gillnet      
Steel-framed bottom trap      
Net-enclosed aquaculture      
Pond aquaculture      
Cage aquaculture      
Pig raising      
Poultry      
Cropping      
Worker      
Skilled labour      
Manual labour      
Small trader      

3. How many percentages do these income generating activities contribute to 
your total income?  
 2015 2009 2004 After 1999 1980s 
Stake trap      
Bottom net      
Gillnet      
Steel-framed bottom trap      
Net-enclosed aquaculture      
Pond aquaculture      
Cage aquaculture      
Pig raising      
Poultry      
Cropping      
Worker      
Skilled labour      
Manual labour      
Small trader      
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4. Compared to 2015, how have these incomes changed? 
(Note: Ask for income of each income source in 2015, afterward identify how 
they have changed at different points of time) 

1. Strongly decrease        2. Decrease        3. Neither         4. Increase    
5. Strongly increase 

 2015 2009 2004 After 1999 1980s 
Stake trap      
Bottom net      
Gillnet      
Steel-framed bottom trap      
Net-enclosed aquaculture      
Pond aquaculture      
Cage aquaculture      
Pig raising      
Poultry      
Cropping      
Worker      
Skilled labour      
Manual labour      
Small trader      

5. How have you been satisfied with the income obtained from each of these 
activities? 

1. Strongly unsatisfied        2. Unsatisfied         3. Neither   4. Satisfied   
5. Strongly satisfied 

 2015 2009 2004 After 1999 1980s 
Stake trap      
Bottom net      
Gillnet      
Steel-framed bottom trap      
Net-enclosed aquaculture      
Pond aquaculture      
Cage aquaculture      
Pig raising      
Poultry      
Cropping      
Worker      
Skilled labour      
Manual labour      
Small trader      
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6. How has your household’s expenditure changed? 
(Note: Ask for the household’s expenditure of 2015, afterward identified how 
the expenditure has changed at different points of time) 

1. Strongly decrease         2. Decrease        3. Neither     4. Increase     
5. Strongly increase 

2015 2009 2004 Sau 1999 1980s In the next few years 
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