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Abstract: Researchers have reported various impacts of the COVID-19 outbreak on small-scale fish-
ers, such as stagnating market demands, reduction of market price and income, etc. While literature
have heeded to these impacts in a relatively short time frame, scant evidence exists on the changing
impacts over time and on the detailed processes of how fishers have been coping with the challenges
in a longer time period. Furthermore, few studies have comprehensively analysed the impacts and
strategies from multiple perspectives. This study aims to explore the perceived impacts of the
COVID-19 outbreak on small-scale fishing communities and to highlight the coping strategies
adopted by fishers over a year since the initial outbreak, through a case study in Trang Province,
Thailand. Analysis of both qualitative and quantitative data obtained through semi-structured in-
terviews indicated that fishers wisely utilised natural, financial and social capitals at the early stages
of the outbreak, while human capitals were essential for recovering from the impacts in the later
stages. Our findings suggest that the adaptive capacity to flexibly change livelihood strategies are
crucial, while alternative income source may not necessarily help small-scale fishers under stagnat-
ing global economy.

Keywords: small-scale fishers, resilience, Adaptive Cycle Model, Sustainable Livelihood Frame-
work, COVID-19, coping strategy, alternative livelihood, Trang Province, Thailand

1. Introduction

Small-scale fishers (SSF) are generally characterised by small-sized vessels, simple
or traditional fishing gears, family or local ownership, and small number of crews [1].
SSF typically operate near shorelines with relatively limited number of fish catch [2].
Part of the income source of approximately 180 million people from developing coun-
tries rely on small-scale fisheries [3]. In fact, approximately 50% of the seafood con-
sumed in the world are caught by SSF [4].

Despite the significance of small-scale fisheries in terms of supporting the liveli-
hoods of the poor and global seafood production, SSF are considered to be particularly
vulnerable in the world. Coastal communities, where large populations depend on ma-
rine resources for their livelihoods, tend to be vulnerable to sudden shocks and long-
term changes [5]. Due to overfishing, habitat loss, pollution, and climate change, coastal
small-scale fishing communities are increasingly facing decreased livelihood sustainabil-
ity and food insecurity [6-8]. Additionally, compared with developed countries, SSF
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tend to be more vulnerable against alterations in the global supply chains or price fluctu-
ations [9], shocks such as natural hazards and diseases, since they have fewer means to
cope with shocks [10].

Efforts to address these issues are particularly important for the SSF, calling for
building resilience to adapt to changes in the social-ecological systems. While increasing
literature focuses on the theoretical aspects of vulnerability, adaptability, and resilience,
empirical research on how to operationalise the theories in developing countries remain
limited [11]. Considering the vulnerability of the SSF, more research is necessary to un-
derstand how the global socio-economic and environmental changes may affect the SSF,
and how we should plan for the rapid changes by strengthening the resilience of the SSF

[7].

Since early 2020, COVID-19 has spread worldwide at an unprecedented rate.
Though research remains limited, latest literature has reported various impacts of the
COVID-19 outbreak on SSE. Measures and restrictions on social distancing under the
pandemic has hindered SSF from venturing out for fishing [12-14]. Global industrial
fishing activities were reduced by approximately 6.5% owing to the restrictions caused
by COVID-19 [15]. In particular, serious impacts on fish catch and revenues have been
reported in different areas around the world [16-17]. The pandemic has disrupted the
global seafood market and supply chain, thereby leading to a severe reduction of market
demands and market price [9,18-19,20-22]. While SSF who are dependent on export
markets experienced a severe reduction of demands [13], local markets were also af-
fected [23]. SSF suffered from income loss [4,9,14,17,24,25], unemployment [26-27] and
food insecurity [28-29], as they often lack alternative source of income. Some SSF were
even forced to take loans from local money lenders at high interest rates [24]. These situ-
ations also led to a loss of purchasing power [21], low consumer demands [24,30], and
often severe psychological impacts and social unrests [28]. Moreover, social inequalities
that caused restrictions on fishing activities, barriers to sell fish products, lack of social
protection, etc. have increased vulnerability of SSF in some countries [21,31]. Further-
more, decreased capacity of monitoring and supervision [12] has led to increased pres-
sure of Illegal, Unreported, and Unregulated (IUU) fishing within the areas used by SSF
[32]. Insufficient income and decreased tourism increased the pressure on local natural
resources to meet the needs for food and livelihoods [24]. Studies focusing on coping
strategies under the pandemic reported that SSF helped each other through sharing of
food [33-34] or peddling caught fish in communities [35], while others stressed the im-
portance of aid from public or private actors, financial assistance, and diversification of
livelihoods [35-36].

Existing literature has significantly emphasised the socio-economic impacts of the
COVID-19 pandemic on small-scale fishing communities and their coping strategies at a
particular time, within a relatively short time frame (i.e. mostly under six months). How-
ever, scant evidence exists on the changing impacts over time, and the detailed processes
of how the SSF have been adapting to the altering socio-economic circumstances over a
longer time frame (i.e. over a year). Thus, more research focusing on the long-term ef-
fects of the pandemic is necessary [26]. Additionally, most articles have studied the im-
pacts from a particular aspect (e.g. market economy), while few studies have compre-
hensively analysed the impacts in terms of natural, financial, social, human, and physi-
cal capitals. Further, limited research have considered comparative analyses of different
types of SSF (e.g. fishers with and without alternative income sources), exploring why
some fishers are more severely affected, while others seem less affected.

To bridge these gaps, the present study aims to explore the perceived impacts of
the COVID-19 outbreak and to highlight the coping strategies introduced by the SSF
over one year (i.e. before, during, after the lockdown and after a year from the lock-
down), through a case study in Trang Province, Thailand. The research questions of this
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study are as follows: 1) How did the SSF perceive the impacts of COVID-19 outbreak
over time? 2) How have the SSF addressed the impacts caused by the COVID-19 out-
break over time?

2. Methods

2.1. Analytical Framework

This paper builds on an analytical framework that combines two different models,
the “Adaptive Cycle Model (ACM)” developed by Holling and Gunderson [37] and the
“Sustainable Livelihood Framework (SLF)” proposed by DFID [38]. The ACM aims at un-
derstanding resilience by unravelling the dynamics of social-ecological systems, consist-
ing of four specific stages: the exploitation phase (r) characterised by growth and seizing
of opportunities, the conservation phase (K) representing stability and increasing rigidity
(fore-loop), the release phase (€2) denoting the period of decline and destruction, and the
reorganisation phase (a) for innovation and restructuring (back-loop) [39]. The former (r
to K) is a slowly increasing phase with growth and accumulation, whereas the latter (Q to
a) is a short-term phase of destruction followed by reorganization leading to renewal [40-
41].

In contrast, the SLF places the poor at the centre of the development process and aims
to increase the sustainability of their livelihoods. This framework focuses on livelihood
asset analysis where sustainability is considered in terms of available capitals (i.e. natural,
financial, social, human, and physical capitals) and an examination of the vulnerability
context in which these assets exist [42]. SLF helps us identify the connections between
people and the enabling environment affecting their livelihood strategies and outcomes
[43]. It aims to make their lives more sustainable by (i) improving access to better educa-
tion, training, technology, information, nutrition and health; (ii) creating a social environ-
ment that supports the poor, based on cooperation and collaboration; (iii) ensuring ade-
quate access to and control over natural resources; (iv) improving access to basic infra-
structure; (v) improving access to financial and economic resources; (vi) supporting a va-
riety of survival and livelihood strategies [44].

We combined, herein, the above two frameworks, for the following two reasons.
First, the SLF does not sufficiently present the time frame. Combining the SLF and ACM
enables us to understand how each capital asset and livelihood strategies change over
time, throughout the four stages of adaptation. Second, the ACM does not fully identify
the detailed components or interactions among different factors affecting the social-eco-
logical systems in the four stages. Our combined framework allows us to analyse what
types of capital may influence the social-ecological system in each phase of adaptation,
and to discuss how different capitals may affect one another over time (Figure 1).
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Figure 1. Analytical Framework: Adaptive Cycle Model + Sustainable Livelihood Frame-
work. Revised from Holling and Gunderson [37] and DFID [38].

We assumed that the COVID-19 outbreak served as an external shock which influ-
enced the social-ecological system of small-scale fishing communities to alter its status
from the conservation phase (K) to the release phase (Q), because it destroyed their stable
lives and led to a huge loss of resources. The conservation phase (K) and the release phase
(€2) can be considered as the pre-COVID-19 period and the lockdown period, respectively.
Since people started to restructure their livelihoods after the lockdown, this stage was
identified as the reorganisation phase (a). Finally, the period one year after the lockdown
was set as the exploitation phase (1), as this was the time when people gradually sought
better livelihood opportunities.

2.2. Data Collection and Analysis

This study presents a case of coastal small-scale fishing communities in Trang prov-
ince, Thailand. The study was conducted in May-June 2021, through an in-depth qualita-
tive interview survey, with partial collection of quantitative data. In total, 10 target vil-
lages were selected from the coastal areas of the Trang Province, which represents the
socio-economic and ecological characteristics of the region. To explore how the SSF per-
ceived and coped with the consequences under the pandemic over time, we conducted
semi-structured interviews of 38 SSF with diverse social attributes (i.e. 3-4 fishers from
each village). The interview questions followed the format built on the aforementioned
analytical framework, which asked the perceptions of the respondents on the impacts and
coping strategies at four different stages: 1) before the COVID-19 outbreak (March 2020:
K), 2) during the initial lockdown (April-July 2020: ), 3) after the initial lockdown (Octo-
ber 2020: ), and 4) after one year from the initial lockdown (April 2021: r). In each stage,
the interview questions referred to the five aspects of the impacts and coping strategies,
which are natural, financial, social, human, and physical capitals (hereinafter referred to
as NC, FC, SC, HC, and PC, respectively). During the interviews, we also acquired some
quantitative data on natural and financial capital (i.e. daily fish catch and monthly in-
come) for further analysis (Appendix).

The Thai co-author and her colleagues from the Save Andaman Network Foundation
(a Thai NGO) met all the respondents individually and conducted the interview surveys.
The surveyors received training to understand not only the objective of the study and the
analytical framework, but also to learn how to effectively conduct semi-structured inter-
views. To avoid biased responses, the other Japanese authors did not join the interviews.
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To confirm whether the questions were understandable, pre-tests were completed by non-
target fishers before the survey. Before starting the surveys, surveyors explained the ob-
jectives of the study and how the data may be used, and obtained informed consent from
all the respondents. The answers obtained from the respondents were recorded in Thai
language, which was later translated into English.

Qualitative interview data obtained from the 38 respondents was analysed based on
the aforementioned analytical framework, through coding and categorisation of data into
themes. Additionally, the quantitative data collected during the interviews were analysed
using IBM SPSS Statistics 27. To compare the income levels at different stages, we applied
the Friedman test followed by the Bonferroni correction. Since we found some quantita-
tive data missing from the survey sheets of six respondents, the statistical analyses for
income and fish catch were conducted using data from 32 respondents.

The major limitation of this study is the small sample size and limited statistical rep-
resentativeness; further research is necessary for generalising our outcomes. Nonetheless,
we believe that conducting an in-depth case study based on the above-mentioned analyt-
ical framework would make a unique contribution, since deeper and a more comprehen-
sive understanding of the perceptions and coping strategies of SSF over time can be ob-
tained; which is lacking in the existing literature.

2.3. Site Description
Thailand is one of several major fish producing countries in the world with approxi-
mately 3.3 million individuals working in the fishing industry, of which 87% are catego-
rised as SSF [45], producing 2.4 million tons including marine/inland capture fisheries and
aquaculture [46]. Trang Province (Figure 2) is situated in the southwestern coast of Thai-
land, and is one of six coastal provinces facing the Andaman Sea, located along the Bay of
Bengal. The coast of the Andaman Sea is blessed with rich marine ecosystems such as
mangrove forests (approximately 300 million m?) and seagrass beds (79 million m?),
providing homes to 280 species of fish [47]. Such marine resources have been attracting a
number of fishers in the area. In total, 20703 fishery establishments were confirmed in 621
fishing villages along the entire Andaman Sea coast, while 3 789 fishery establishments

with 8459 fishers were confirmed in 132 fishing villages in Trang province [47].
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Figure 2. Location of the Study Site

The social attributes of the target fishers (n = 38) in 10 villages were as follows. Their
ages ranged from 20s-70s; the men and women ratio was 21:17. Though there were not
many differences between the roles of men/women fishers in Trang Province, women fish-
ers tended to have less opportunities to go out for fishing than men, while they usually
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helped maintain and repair the fishing gears/equipment, or sell the products to a middle-
person. The majority of the respondents (71%) only received primary education or less
and a relatively small proportion had studied in high schools (29%), while there were no
university graduates. Since the coastlines of the Trang Province is blessed with rich man-
grove forests and seagrass beds [48], all the SSF in the 10 villages had access to marine
resources and its ecosystem services. Out of the 32 respondents (with quantitative data),
13 fishers had an alternative income source (i.e. daily labour at oil palm/rubber planta-
tions), from which they earned income in addition to fisheries. The other 19 fishers solely
relied their income source on catching and selling fish, etc.

3. Results

3.1 Before the COVID-19 Outbreak (March 2020: K)

Before the COVID-19 outbreak, the median daily fish catch (excluding self-consump-
tion) among all the target respondents were 7.0 kg/day (NC), while the median monthly
income of all the interviewed fishers reached 8 500 THB (FC). Nearly 100% of the interview
respondents acknowledged that they used to have strong trustworthy relationships with
their family members, neighbours, colleagues, and community members before the
COVID-19 outbreak (SC). 100% of the interview respondents answered that they had no
specific problems regarding their health conditions, including both physical and mental
aspects (HC). As for their skills or knowledge, the vast majority (94.7%) responded that
they knew how and where to catch fish, crabs or shrimps, but did not have any other spe-
cific skills or knowledge, because most of them (71%) only possess primary education
(HC). Most of the interviewees possessed minimum gears and tools necessary for fishing,
including a small-sized fishing boat, fishing nets and traps, in which the types differ de-
pending on the targeted species of fish (PC).

3.2 During the Lockdown (April-July 2020: Q)

During the lockdown period, the vast majority (95%) of the interview respondents
claimed that they had difficulties in continuing their fishing activities, owing to the clo-
sures of both domestic and international fish markets, strict government restrictions on
leaving their houses, together with the fear towards virus infection; as such, data on the
daily fish catch as well as income during this period was not available (NC, FC). In this
period, most respondents mentioned that they continued fishing only for their own food;
they did not catch fish for business purposes. Although we could not quantify the financial
status during the lockdown, we presume that most target fishers had very limited income
during this period. In contrast, to secure their food and to reduce expenditures to purchase
other foods, such as chicken or beef, 28.9% of the interviewees increased their reliance on
seafood (e.g. fish, crab, shrimp, shellfish) (NC). They managed to go fishing nearby during
the unrestricted time slots. Some fishermen households consumed seafood more than
twice per day. Yet, they had to spend minimum amount of money for their livings (e.g.
electricity). Further, 92.1% of the respondents confessed that they had to rely on their sav-
ings, and that they eventually used up all their savings to make up for the lack of income
(FC). We also confirmed that 68% of respondents received an emergency subsidy of 15000
THB from the Ministry of Finance of Thailand from April-June 2020, in order to make up
for their income loss.

The majority of the respondents perceived that their social relationships were weak-
ened compared to the situation before the outbreak (SC). The ratio of the respondents who
perceived that the relationships with their family members were weakened reached 84.2%.
Similarly, 76.3% perceived that the relationships with the neighbours were weakened. As
such, 63.2% and 60.5% perceived that the relationships with colleagues and community
members were weakened, respectively.

Moreover, 32% of the respondents confessed that income reduction considerably im-
pacted the relationships within their family. They explained that the lack of money has led


https://doi.org/10.20944/preprints202201.0273.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 19 January 2022 d0i:10.20944/preprints202201.0273.v1

to difficulties in sustaining their livelihoods, causing stressful conditions within their fam-
ilies. Further, interviewees explained that staying at home together for a long time without
being able to go out also had a negative influence on their family relationships.

During lockdown, the government imposed strict regulations restricting social activ-
ities such as village meetings, cultural events, or wedding ceremonies, which deprived
people of opportunities to meet and socialise. Moreover, they encountered difficulties in
meeting each other owing to the added fear of virus infection. These situations created
challenges in meeting with neighbours, colleagues, and community members, which ap-
peared to be the major reason for the weakened social relationships. Moreover, interview-
ees explained that people who lost their income or jobs hesitated to meet with their neigh-
bours or community members because they felt embarrassed of others knowing about
their financial situations.

With time, 100% of the interviewees acknowledged sharing their fish, shellfish,
shrimps or crabs with neighbours or community members, despite their fear of infection.
They gradually started helping each other while taking necessary measures for risks of
infection (e.g. wearing masks, keeping social distances etc.), not only to secure their own
foods, but also to maintain their trustworthy relationships. In most cases, people gave
some of the seafood they caught for self-consumption. Furthermore, some non-govern-
mental groups and individual villagers collected foods (e.g. instant noodles, etc.) from rel-
atively better-off people and redistributed them to the poor villagers.

By virtue of food sharing activities, there were certain portion of respondents who
acknowledged a positive impact on their relationships, even under lockdown. Approxi-
mately 20-40% of the respondents mentioned that their relationships with neighbours, col-
leagues and community members were rather strengthened under the pandemic. They ex-
plained that helping each other through sharing their food or information to endure the
difficult situations had strengthened their social relationships even more than before the
outbreak.

The major impacts observed among the respondents regarding HC were the issues
related with mental health. In fact, all the respondents (100%) expressed their concerns on
mental stress, particularly during the lockdown period. Because of the government regu-
lations (e.g. prohibiting going outside, banning social events) during this period and fear
of virus infection, many people had limited opportunities for leaving their houses or meet-
ing with people other than their family members, which resulted in an increase of mental
stress levels. As for physical health, among all the respondents, nobody mentioned that
the respondent him/herself or their families, neighbours, or colleagues suffered or were
infected by COVID-19 at the time of the interviews. Needless to say, they all gradually
learned how to reduce risks of infection (e.g. wear masks, keep social distances, comply
with hygiene rules, etc.). The other aspect of human capital heard from the interview re-
spondents were related with knowledge and skills. All the interview respondents (100%)
answered that the COVID-19 outbreak did not affect their knowledge or skills during the
lockdown. Regarding PC, all of the respondents (100%) answered that the COVID-19 out-
break did not have any specific impacts on their possessions during the lockdown period.

3.3 After the Lockdown (October 2020: ov)-After a Year from the Lockdown (April 2021: 1)

3.3.1. Natural Capital

After the lockdown was over (&) the median daily fish catch among all the target
respondents was 5.0 kg/day, which was still smaller compared to the situation before the
outbreak; 71% of the respondents perceived less markets and reduction of market price as
the major reasons causing the decrease of fish catch. The interviewees mentioned that they
had to catch less amounts of fish than before, because they could not sell them to the mid-
dleperson or markets at a proper price owing to the severe decline in the global and do-
mestic market demand. Though some fishers wanted to increase their fish catch to cope
with the reduction of market price, they could not do so because of their limited fishing
gears and their small sized boats. Others who had better fishing gears increased their fish
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catch; however, their income was not recovered owing to low market price. They also men-
tioned that they had nowhere to sell the fish even if they increase the amount of catch.
Thus, at least for some time after the lockdown, most of them sold their fish to limited
markets such as local restaurants or local grocery stores, earning less income. After a year
from the lockdown, median fish catch (excluding self-consumption) among the target fish-
ers remained at 5.0 kg/day. Though respondents acknowledged that domestic markets
were gradually recovering to some extent, they perceived that international markets were
still inactive, and there remained difficulty in finding enough markets or middleperson as
in the pre-COVID-19 period.

Our interview results highlight several coping strategies through utilisation of NC.
While fishers continued to self-consume the seafood they caught, to obtain food, medicine
and to reduce their daily living expenses, 60.5% of the respondents mentioned that they
started growing agricultural products and medicinal plants (e.g. chili, ginger, galangal) in
their home gardens for self-consumption. In April 2021, 24% of respondents changed their
target fish to the ones that had relatively higher demands and higher market price (e.g.
jellyfish).

After the lockdown, 65.8% of the interview respondents noted that many villagers
who used to work for tourism-related businesses (e.g. hotels, restaurants, tour guide, travel
agent, etc.) lost their jobs because of the sudden decrease of tourists, and started to engage
in fisheries. While local fish markets gradually started to reopen after the lockdown period,
it was still difficult for tourism companies to restart their businesses; this fact encouraged
tourism employees to change their occupation. Interviewees explained that because many
of the parents or relatives of the unemployed people were engaging in fisheries, it was
relatively easy for them to start working for fisheries by receiving necessary support or
training. Interviewees mentioned that fisheries seemed to be attractive in a sense that they
can at least survive by consuming fish by themselves, while other job opportunities were
limited. In contrast, there were a certain portion of interview respondents (76%) who ex-
pressed a concern about fish stocks (including crabs or shrimps) being decreased owing to
increased pressure from fisheries or self-consumption, which led to a reduction of fish
catch after a year from the lockdown.

3.3.2. Financial Capital

After the lockdown (), the median monthly income of all the target fishers was 4
500 THB, which was still 47% lower than the income level before the outbreak. Also, 77%
of the respondents indicated either less market demand or lower market price as the major
reasons for the impact. They not only suffered from severe reduction of market demands,
but also from the lower market price, both resulting from the stagnating global market
economy. The fact that they could not sell the caught fish to the middleperson, and that
the market price of fish remained to be cheap made it difficult to increase their income
levels.

Our results also indicated a sharp decline of income not only among the fishers with
single income source (who rely their income only on fisheries), but also fishers who had
alternative income source (who have another income source in addition to fisheries) (Fig-
ure 3). The income of fishers with alternative income source decreased from 8 000 THB (K)
to 4000 THB (a), and slightly increased to 6 000 THB in stage r, whereas that of fishers
relying on single income was reduced from 10 000 THB from 6 000 THB, and gradually
restored to 8 000 THB in stage r. Our statistical analysis using the Friedman test with Bon-
ferroni correction showed that the median income levels of both fishers with and without
alternative income sources significantly decreased from stage K to a (single: p < 0.001/al-
ternative: p = 0.001), while we found no significant differences between stages ot and r, and
stages K and r. Their alternative income sources were represented by daily labour at oil
palm or rubber plantations, which respondents mentioned were also influenced by the
restriction of production under the stagnating global economy. Although there were no
significant differences, the median income levels of the fishers with single income source
appeared to be higher in all three stages compared to those who had an alternative income
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source. This was probably because the fishers with better fishing gears could catch more
fish, and because the single income holders had better gears among the respondents.
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Figure 3. Monthly income (THB) and daily fish catch (kg) of fishers with single/alternative
income source at three different stages before/under the COVID 19 outbreak in Trang
Province, Thailand (single: n=19 / alternative: n=13)

However, the expenditures of fishermen only showed a slight decrease from a me-
dian of 7000 THB (K) to 6000 THB (), equivalent to a 14.3% decrease. The respondents
referred to the fact that the price of commodities increased owing to stagnating supply
chain, and that they could not easily reduce their expenses in order to sustain the daily life
of their family members, feeding their families, paying electricity costs, curing the sick el-
ders, etc.

The following coping strategies to address the financial crisis were observed after
the lockdown (a-r). As many of the respondents used up all their savings during the lock-
down, 73.7% confessed going into debt. They borrowed money from relatives or family
members (23.7%), informal money lenders (21%), banks (18.4%), or neighbours (10.5%) be-
cause they could not continue their livelihoods with their severely reduced income. While
some people had the capacity to deal with the official procedures required to obtain a loan
from a bank (e.g. providing collaterals, dealing with paper works, etc.), others did not have
such capacity and had to borrow money from informal money lenders at high interest
rates.

In addition, 71% of the interviewees sold fish, shrimp, shellfish, or crabs to their
neighbours, colleagues and local merchants, which enabled them to earn minimum income
to survive. Because the international markets were still inactive even after a year from the
lockdown, they utilised their local social relationships for their survivals. Some interview
respondents mentioned that selling products among community members further
strengthened their social relationships, which was once weakened owing to the lockdown.

Moreover, 21% of fishers started online sales to sell products to domestic markets,
including large cities such as Bangkok. Interviewees explained that their friends or family
members who had the skills to sell products online (by using Facebook etc.) taught them
such skills, which enabled them to sell the products to a wider group of people. In Thai-
land, a private delivery company provided services to deliver various products to many
parts of Thailand without any cost to the fishers, which made it easier for them to sell their
seafood products to the domestic consumers. Further, 11% of the fishers started to produce
value-added products (e.g. crab sauce), in order to increase their income; such products
were also sold through online markets. Respondents mentioned that they learned or

9


https://doi.org/10.20944/preprints202201.0273.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 19 January 2022 d0i:10.20944/preprints202201.0273.v1

taught such skills among friends with close relationships to overcome the issues of low
market price and reduced income.

Through such strategies, as a whole, the income of fishermen appeared to gradually
recover in the later stages; in April 2021, our results indicated that the median monthly
income among the interview respondents restored to 6 500 THB. Some interviewees stated
that the domestic market economy was gradually reactivated, and that their efforts for
increasing their income started to bear fruit. Thus, the median monthly income that used
to be 8 500 THB before the COVID-19 outbreak in March 2020 (K) largely decreased to 4
500 THB in October 2020 (a), while it recovered to 6 500 THB in April 2021 (r), one year
after the initial outbreak.

Among the respondents, two major groups with different coping strategies were ob-
served. One comprises fishers who flexibly initiated new challenges to increase their in-
come (e.g. sell products online, produce value-added products). The other comprises those
who tended to hesitate to endure new challenges to increase their income, and mainly re-
lied on existing natural, social, and financial capitals. The former group (i.e. “flexible fish-
ers”) succeeded in restoring their median monthly income to 9000 THB in stage r, which
is equivalent to stage K, though it was once reduced to 4 500 THB in stage a. In contrast,
the latter group (i.e. “non-flexible fishers”) could only slightly restore their income from
4500 THB (stage «) to 6 000 THB (stage r), which was still much lower than 8 000 THB in
the pre-COVID stage (K) (Figure 4). The Friedman test combined with Bonferroni correc-
tion showed that the median income levels of both flexible and non-flexible fishers signif-
icantly reduced from stage K to « (flexible: p <0.001 / non-flexible: p = 0.007). However, the
income levels of flexible fishers were significantly increased from stage « to r (p = 0.006),
while the income levels of non-flexible fishers exhibited no significant differences between
aandr.
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Figure 4. Monthly income (THB) and daily fish catch (kg) of flexible/non-flexible fishers
at three different stages before/under the COVID 19 outbreak in Trang Province, Thailand
(flexible: n=19 / non-flexible: n=13)

3.3.3. Social Capital

The cancellation of the lockdown appeared to be an important step forward for the
social relationships of fishers, as they were allowed to go outside, move around, and meet
with other people. Since the lockdown period, people learned to avoid risks of infection
in their daily lives. After the lockdown, most respondents (97.4%) mentioned that they
became accustomed to wearing a mask and keeping social distances while taking walks
or meeting with their colleagues or community members. In stage r, they were able reor-
ganise social events such as village meetings or wedding ceremonies, though they still
had to take necessary measures to prevent infection.

While they still continued to share caught seafood among neighbours or colleagues,
some of them also shared their knowledge or skills. People who had the skills to sell prod-
ucts online taught such techniques to their family members or friends, such that the fishers
can sell their fisheries products to consumers outside of their village. Furthermore, they
also learned or taught each other about how to produce value-added products, which
provided another opportunity to increase their income. Interviewees stressed that their
social relationships strengthened compared to the situation before the pandemic, through
such efforts to support each other and to overcome difficulties. Thus, though the social
relationships were generally perceived to be negatively affected by majority of respond-
ents particularly during the lockdown, it seemed to have improved at the later stage. In
stage r, most interview respondent’s relationships were perceived to be strengthened with
the help of their own coping strategies.

3.3.4. Human Capital

As mentioned earlier, people were allowed to leave their houses, go out fishing with
their colleagues, and to socialise with other community members after the lockdown. In-
terviewees perceived that this greatly contributed to alleviate their mental stress which
they suffered from, particularly during the lockdown period.

Some of the interview respondents acknowledged that the impacts of COVID-19 pro-
vided an opportunity for them to learn new knowledge or skills, in order to overcome the
issue of income loss. 21% of interviewees mentioned that they learned how to sell fisheries
products online from their friends, neighbours or family members, so that they could ex-
pand their market to the entire country. To address the issues of low market price, 11%

11


https://doi.org/10.20944/preprints202201.0273.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 19 January 2022 d0i:10.20944/preprints202201.0273.v1

learned how to produce value-added products (e.g. crab sauce). One person learned and
started to raise crabs in a pond, because he wanted to keep them for a while and sell them
when the market price increases. Furthermore, the unemployed people who used to en-
gage in tourism related businesses before the pandemic learned how to conduct fisheries
practices, as described earlier.

3.3.5. Physical Capital

One person confessed that he had to sell his fishing boat and gear to make up for the
income loss and to feed his family. He asked his colleagues to share the boats or gears with
him to continue fishing, and was hoping to purchase a new one once he earns more income.
Others also mentioned that they had to pledge their houses or accessories as collaterals
when borrowing money from the banks. However, some fishers (21%) strategically pur-
chased a new fishing gear/boat, or repaired their gear/boat in order to increase their fish
catch (mostly by taking loan), to cope with the issues of lower income caused by lower
market price.

4. Discussion

The major impacts of the COVID-19 outbreak perceived by SSF in Trang Province
during the lockdown (Q) were as follows: 1) reduction of fish catch (NC); 2) decrease of
income (FC); 3) weakened social relationships (SC); 4) increased mental stress (HC). The
impacts associated with reduced market demands, lower market price, and decreased
income match with the case study findings from many other countries (e.g. [24, 35, 36]).
The major coping strategies observed during the lockdown (£2) were as follows, also
shown in Figure 5. Fishers increased self-consumption of fish, crabs, and shrimps to se-
cure their food source and to reduce expenditures (NC1), shared caught seafood with
neighbours, colleagues and community members (SC1), and used money from their sav-
ings (FC1). Moreover, to protect themselves from the virus, they learned to reduce the
risks of infection (HC1). Thus, their responses seemed to strongly emphasise fulfilling
the immediate needs by obtaining food and minimum amount of money required for
their livings, as the top priority for the fishers was their physical survival. These findings
align with the literature that natural [49], social [50], and financial capitals [51] can play
an important role as safety-nets under crisis.
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Figure 5. Coping strategies introduced by flexible/non-flexible fishers observed in differ-
ent stages under the COVID-19 outbreak in Trang Province, Thailand

After the lockdown (a-r), as many of them used up their savings, the fishers had to
go into debts, borrowing money from relatives, neighbours, informal money lenders, or
banks (FC2). Another strategy frequently observed was to sell caught seafood to neigh-
bours, colleagues, or other community members to earn minimum income (FC3). These
reactions were also reported in other countries [24, 35]. Further, a certain portion of the
respondents started to grow vegetables and medicinal plants in their home gardens to
secure their food or medicine and to save money (NC2). One of them sold his fishing
boat to make up for his income loss (PC1). Furthermore, after people were gradually
allowed to leave their homes and to meet with other people, they started to socialise by
wearing masks and by keeping social distances (HC2).

While these diverse coping strategies were commonly observed among the target
respondents, a certain portion of target fishers appeared to have the capacity to obtain
new knowledge (HC3) and flexibly initiate new challenges to improve their livelihoods.
Some learned from their family, neighbours, or other community members to produce
value-added products (FC4/HC4), or sell products online (FC5/HC5); thereby imple-
menting these into their lives. Others changed target species of fisheries to the ones with
higher market demand and higher price (NC3), or purchased new fishing gears/boats by
taking loan to increase fish catch (PC2).

Fishers who conducted these flexible coping strategies after the lockdown until
April 2021 (stage r) succeeded in restoring their income levels after the severe impact
observed in April-July 2020 (stage €2) and October 2020 (stage «). Our statistical analy-
sis showed that the flexible fishers” income levels were significantly increased from stage
a to r. In contrast, the other fishers who hesitated to make a new challenge to increase
their income, and mainly relied on existing natural, social and financial capitals failed to
restore their income up to the levels of the pre-COVID period. Though coping strategies
such as increasing self-consumption of seafoods or growing vegetables in home gardens,
using money from their savings, going into debts, sharing or selling caught fish among
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community members were widely observed among most respondents, these efforts
seemed to be insufficient to restore their income levels. Since the amount of fish catch
was rather decreased in April 2021, we presume that the flexible fishers were capable of
increasing their income levels by improving the unit price of the products or by finding
a better market, while the non-flexible fishers failed to do so. We suggest that these chal-
lenges were possible among the fishers who had higher flexibility and learning ability,
which are deeply associated with their HC.

Also, we would like to highlight the role of SC in strengthening HC. As the flexible
fishers utilised their social relationships with their neighbours, family members, or other
community members to obtain new knowledge or skills, our findings imply that SC can
help provide opportunities for fishers to access such useful knowledge and to build their
adaptive capacities. Thus, we argue that HC together with SC were crucial in enhancing
resilience of SSF at the later stages (a-r) of the adaptive cycle.

As described earlier, literature stresses the importance of diversification of liveli-
hoods or alternative income source in enhancing resilience of SSF [5, 6, 8, 27, 49, 52, 53].
However, our findings indicated that alternative income source does not necessarily
support the SSF under the COVID-19 pandemic, where the global market economy was
heavily stagnating. Our statistical analyses demonstrated that the income levels of both
fishers with and without alternative income source experienced a significant reduction
in stage a. Moreover, the results revealed that the fishers with alternative income source
failed to significantly increase their income levels from stage « to r. Considering the fact
that alternative income sources were represented by daily labour at oil palm or rubber
plantations, we can presume that such businesses were also heavily affected by the stag-
nation of global market economy, just like the fisheries. Thus, our results indicate that
simply obtaining alternative income sources does not necessarily help strengthen SSF’s
resilience under crises.

Though we need more research to generalise these findings, our results imply that
diversification of livelihood alone is insufficient to strengthen resilience, particularly un-
der global economic stagnation. Rather, we argue that “adaptive capacity” (particularly
flexibility in strategies and learning ability to respond to changes), explained by Cinner et
al. [54] and Cinner and Barnes [55], which enables initiating new challenges are important
in enhancing resilience of SSF under crisis. As natural resources dependent communities
tend to lack skills or capacity to change their occupation and find alternative livelihoods
[56], building capacity of rural households to become flexible is essential for strengthening
resilience [52]. Yet, we do not deny the importance of alternative income sources. As Bas-
sett et al. [57] stressed the significance of local, domestic supply chains and networks in
enhancing resilience of SSF, we suggest that their alternative income sources should not
be dependent on global market, but should be incorporated within the local or domestic
market economy.

5. Conclusion

While increasing literature has been reporting the severe impacts of the COVID-19
pandemic on SSF in a short time frame, few studies have heeded to the altering socio-
economic circumstances over time, or on how SSF addressed the impacts in a longer time
frame from a comprehensive viewpoint. This study explored the perceived impacts of the
COVID-19 outbreak and aimed to identify the coping strategies adopted by SSF over a
year after its initial occurrence, in terms of natural, financial, social, human, and physical
capitals, through a case study in Trang Province, Thailand.

Our study results indicated that the SSF have been affected by severe impacts such
as reduced fish catch, loss of income, weakened social relationships, etc. Under such cir-
cumstances, SSF have focused on fulfilling their immediate needs by mainly relying on
existing natural, social, and financial capitals in the early stage. In the later stage, we found
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that human capital together with social capital played a significant role in flexibly intro-
ducing new coping strategies, which helped the fishers restore their income levels. Since
the target respondents with such characteristics successfully increased their income after
the lockdown, we argue that human capital, namely the adaptive capacity (particularly
flexibility and learning ability) is crucial in strengthening resilience of SSF under crisis like
the COVID-19 pandemic.

Though literature emphasizes the importance of alternative income sources in en-
hancing resilience, the present study revealed that both income levels of fishers with and
without alternative income source were severely affected after the COVID-19 outbreak.
We suggest that providing alternative livelihood opportunities alone is insufficient, and
that the income source should be based on an economic activity that is not dependent on
the global market economy.

We recommend future research to compare the impacts of the pandemic between
fishers with and without alternative income source in other regions or countries with dif-
ferent socio-economic contexts. Further, it would be also interesting to study the differ-
ences of the impacts among different types of income sources (e.g. jobs that are dependent
on international markets and local markets). Finally, we expect researchers to apply our
analytical framework to assess the impacts and coping strategies in other regions or coun-
tries, such that we can obtain a more comprehensive understanding for a longer time
frame. Such studies may contribute in suggesting better approaches for enhancing resili-
ence of the SSF around the globe.
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