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Abstract: Climate change is unpredictable and can change rapidly or over time; anthropogenic stressors work
synergistically to strengthen their impact on vulnerable ecosystems and the fisheries sector. This study
documented the past occurrence of extreme climate change impacts, such as supertyphoon Pablo (ST: Bopha),
which severely affected Baganga, Davao Oriental, about ten years ago. A mixed-methods data collection was
used, combining semi-structured interviews with small-scale fishers (N=120) in four fishing villages and focus
group discussions (N=4, participated by about 4 focus groups) on assessing the impacts and their adaptation
after climatic events occurred. Our findings indicate that the four selected fishing villages were exposed to
common factors of climate change events that destroyed many lives and their livelihood. Including a decrease
in catch per trip and the fishing operations disruption (98%). However, due to the impact of the supertyphoon,
small-scale fishers in Baganga developed psychological distress (emotional 44% and physical 24%) due to the
extreme event or disaster and economic losses (32%). In order to survive, their adaptation strategies relied on
government and non-government-provided provisions and projects, e.g., planting trees, constructing a sea wall
with wave breakers, cash for work, and tourism as an alternative livelihood. Despite this, our study revealed
that the community had limited knowledge on the impacts of climate change, lack clear management goals
especially for fishers, and the widespread use of illegal fishing gears. The local government must strongly
implement rules, policies, and adaptation measures that will contribute to better and more resilient
communities. This can help them to withstand future shocks and provide sustainable fisheries resources that
will benefit all the fishers. The study will be useful to policymakers, disaster management group and
organization that will help assist affected communities highly affected by climatic events.

Keywords: adaptive strategies; climate risk management; livelihoods; small-scale fisheries;
supertyphoons

1. Introduction

Small-scale fishers have historically made significant contributions to the growth of global
fisheries in terms of employment, economic, social, individual levels, cultural identity, and, most
importantly, food security for millions of people worldwide (Bene et al., 2007; Finegold, 2009;
Schuhbauer & Sumaila, 2016; Gough et al., 2020). Small-scale fishers produce half of the world’s food
supply, which is crucial for life and welfare (Bene, 2005). However, small-scale fishing accounts for
22 million fishermen worldwide, with 95% of fishermen in developing nations fall into this category
(FAO, 2004). About 90% of fishers (Kelleher et al., 2012; Schuhbauer & Sumaila, 2016) rely on work
in catch fisheries. According to Perez et al. (2012), it employs 1.4 million people in the Philippines.

Around 90 million Filipinos consume fish annually at a rate of approximately 38 kg/per
capita/year (Perez et al., 2012). Fish protein makes up to 45% of the animal protein eater daily by
fisher and it is frequently the least expensive and prevents hunger in many other developing
countries (Finegold, 2009; Cochrane et al., 2009; World bank, 2012; Gough et al., 2020; Macusi et al.,
2020;). Similarly, to Bell et al. (2009). Seafood fish products are the most widely traded food item,
accounting for one-third of all fisheries goods, particularly in developing nations (Finegold, 2009).
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The Philippines fisheries, includes the production of fin fish, crustaceans and mollusks, generates
that 4.40 million tons of fish annually, placing it eighth among the top-producing nations, according
to BFAR (2020).

However, the effects of climate change are widespread on ecosystems, communities, and
economies, placing stress on infrastructure, means of subsistence, and food supply, particularly in
the fisheries and aquaculture industries (Cochrane et al., 2009). Climate change is defined as a
significant change in the environment, such as an abrupt increase in global atmospheric temperature,
prolonged periods of rainfall, snow, and wind directions (Fakana, 2020; Salim et al., 2014; IPCC, 2014;
Jacinto et al, 2015), and a drop in biomass (Hasni et al, 2023). These phenomena have
multidimensional effects on the environment, social, economic, human, biodiversity, agriculture, and
food security (Salim et al., 2014; Jacinto et al., 2015; Cai et al., 2015). Including the irregular occurrence
of El Nifio and La Nifa, which resulted in global disruptions of weather patterns. It was estimated
that 75% of the occurrence of these events every year (Cai et al.,, 2015) affected the distribution,
abundance, and metabolic patterns of fish species due to a decrease in temperature (Domingues et
al., 2000; Padilla, 2002).

Other factors that exacerbated climate change impact include growth of population and human
activities which occurred in the 20th century (e.g., air, water, land pollution, greenhouse gas
production, deforestation, emissions of carbon dioxide, and desertification) (Macusi et al., 2011;
Nwankwoala, 2015; Holden & Marshall, 2018; Fakana, 2020). Due to this effect, fish production is
affected (BFAR, 2021). Other climate change impact also extends to other valuable species such as
glass eel production which has been declining globally due to anthropogenic activities, pollution,
habitat loss, overexploitation, and global oceanic changes (Tattao et al., 2022). Similar findings in
Davao Gulfs indicated that climate change impact heavily influenced invasive species that damaged
ecosystem and reduced fish harvest due weather pattern change, fishers experienced hotter
temperatures, and climatic shifts (Macusi et al., 2021). Other causes of depletion include overfishing
of marine species, coral bleaching, and conversion of mangrove forests to aquaculture projects
(Muallil et al., 2013). These issues are exacerbated by the use of illegal fishing gears and competition
between commercial and small-scale fishers, which are also affected the volume of fish caught
(Macusi et al., 2020; Gough et al., 2020; Warren & Steenbergen, 2021). Furthermore, people have
turned to exploiting marine resources in order to survive, which has a negative impact on the
ecosystem (Benn et al., 2014; Swinburn et al., 2019). These actions might lead to a decline in fishing
activities, a loss of income, and lost opportunities for fishers (Perez et al., 2012; Macusi et al., 2021)

According to Daw et al. (2009), poorer and less empowered individuals are more vulnerable to
climatic change impacts, wherein the fisheries sectors suffer the most from overexploitation and
climatic change impact. Effective adaptation measures are there needed to mitigate the impacts of
climate change including natural disasters. This require governance and anticipatory actions of
individuals or public institutions and must be based on livelihood and well-being. Additionally, to
achieve resilience and reduce small-scale fishers’ vulnerability, adjustments in fisheries management
will demand significant changes (Andrew et al., 2007). Other evidence suggests that in order to
mitigate the effects of climate change, a variety of adaptive strategies must be developed and planned
to improve the capacity of individuals, groups, and organizations, diversify the livelihood, and
maintain the well-being of small-scale fishers (Smit et al. (2000), Agrawal & Perrin (2007), and Daw
et al. (2009). This study was conducted to assess the impact of climate change, especially extreme
events. There are currently no studies in the Philippines documenting the impact of the extreme
events that occured in 2012 (e.g., Super Typhoon Pablo that destroyed Baganga). In doing so, we seek
to contribute to understanding the impact of extreme climatic events on the affected fishing
communities in Baganga, Davao Oriental. This study was based on their experience and perception
of the impacts of extreme events that affected them and their responses or adaptation.

2. Methodology

2.1. Description of the Study Area
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Baganga is a first-class municipality in Davao Oriental, with a total population of 58,714 people.
According to the Philippines Statistic Authority 2020 (PSA), the four-study areas had a population of
6,080 in Kinablangan, 3,922 in Baculin, 7,635 in Lambajon, and 5,087 in Lucod. These four barangays
have the highest number of small-scale fishers. Furthermore, Baganga is well-known for producing
seafood byproducts such as tuna, banana fiber, and copra, which are the province’s main source of
income. Preview to the Typhoon events, Baganga was also a local exporter of plywood products.
Today it mainly relies on fishing, farming, and tourism.
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Figure 1. Location of the map showing the four barangays’ in Baganga, Davao Oriental.

2.2. Pilot testing and conduct of semi-structured interview

Pilot testing was conducted to evaluate the answers of respondents to the questions and check
the reliability of the questionnaire to be used. To do that, the researchers chose ten small-scale fishers
as respondents. The purpose was to eliminate questions that were unnecessary to ask the respondents
and to determine whether questions were answerable by the respondents. The semi-structured
interview was conducted on a one-on-one setting, and the questions contained both closed and open-
ended questions, followed by how and why questions where necessary (Newcomer et al., 2015).
During the first round of data collection (December 2022) semi-structured interview was used, which
contained sociodemographic profile of the respondents, climate change impacts, and their adaptation
during and after the extreme events, how they coped with the situations, and how extreme events
affected their livelihoods. The researchers enlisted the guide in selecting the study site with the
assistance of the Municipal Agriculture Office (MAO).

Four barangays were selected which were Kinablangan, Baculin, Lambajon, and Lucod, with the
highest number of small-scale fishers found in Baganga. In each barangay, 30 small-scale fishers (N
=120) were selected to participate during the interview. Initially, researchers discussed the purpose
of the study and provided the participant with consent and informed before the interview. All
information provided were kept confidential and only used for generating reports.

2.3. Focus Group Discussions

The focus group discussion is a qualitative approach to study social and adaptive aspects of
climat change impacts (Nyumba et al., 2017). We used FGD during the meeting (December 2022), to
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validate all important data from the fishers. The researchers invited 10-15 fishers in the four
barangays with a total participant of N=135. Through this meeting, the researchers collected data
regarding anthropogenic stressors in the area (e.g., garbage, compressors, climate change), their
social and economic status and ecological impact of climate change, and their adaptation. One
researcher assists in documenting and recording the study regarding the fishers’ ideas and response,
another did the photo documentation.

2.4. Target Respondents

In the four barangays, thirty respondents were selected among the small-scale fishers (n=30)
based on the list from the Municipality Agriculture Office (MAO). Our criteria for the interview of
the fishers include a fishing exposure of more than ten years because typhoon Pablo occurred more
than ten years ago. All precautionary health measures were observed during the focus groups. Before
the interview, the researcher asked if they spent ten years or more as fishers. Most of the four
barangays lack community organizations due lack of initiative and cooperate and potable measure.
Moreover, there is lack of engagement with BFAR (Bureau of Fisheries and Aquatic Resources).

Table 1. The respondents from four barangays in Baganga, Davao Oriental.

Barangay Semi-structured Focus group discussion
Small-scale fishers Small-scale fishers
Kinablangan 30 45
Baculin 30 15
Lambajon 30 11
Lucod 30 64
TOTAL (N) 120 135

2.5. Data Analysis

Field questionnaires, notes, and phone recordings were taken during semi-structured interviews
and focus groups in the four barangays in Baganga, Davao Oriental. Later, the researchers transcribed
all data gathered during the fieldwork and translated it into English. The responses were organized
and tabulated, preliminary graphs were also done based on the data, economic situation, and
discussions. Some opinions from the respondents were converted into quotes and cited directly in
the paper. All quantitative parts of the data set were given in percentages and averages.

3. Results

1. Sociodemographic Profile

The four barangays of Kinablangan, Baculin, Lambajon, and Lucod in the municipality of
Baganga had the highest numbers of small-scale fishers. Although most locals depend primarily on
fishing for their livelihood, they differ in other ways. In terms of age, number of households, typical
catch, hours spent fishing, amount of fuel used each trip, number of trips made per week, the amount
of money earned per trip, and alternative sources of income. The average age of all fishers was 46
years old. The oldest fishers were from Barangay Lucod, 52 years old, followed by those in Baculin,
47 years old, Kinablangan, 46 years old, and Lambajon, 40 years old. Moreover, regarding years in
fishing, the majority of the fishers have an experience of more than 20 years in fishing operation,
except for Lucod. Respondents from Lucod were younger than those from the other barangays
because they were mostly in their 20s and 30s. In comparison, Kinablangan had 25 years, followed
by Baculin at 26 years, and Lambajon at 29 years of fishing experience. The overall average household
number was four (see Table 2).

In addition, the average fish catch was 12 kg, but the highest catch recorded in the area was 21
kg for Lucod, followed by 16 kg for Kinablangan, 6 kg for Baculin, and 5 kg for Lambajon. The
common catch species include frigate mackerel tuna (Auxis thazard), yellow fin tuna (Thunnus
albacares) bullet tuna (Auxis rochei), skipjack22 tuna (Katsuwonus pelamis) and bigeye scad (Selar
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crumenophthalmus) and groupers. These catch species were very common in the area and commands a
commercial price in the market and provide premium catch quality. The longer time that fishers stay offshore
fishing, they perceive that this practice can increase their catches. Because of this, some fishers opt to stay longer
in the fishing ground (>24 hrs.). Once they stayed longer, they also consumed more fuel, e.g., 16 L for
Kinablangan, followed by 5 L in Baculin, 8 L in Lucod, and 3 L in Lambajon. In addition, the majority of the
small-scale fishers focus on catching fish, and they travel four or five times in a week, even if the
weather is bad e.g., torrential rains and windy. In terms of weekly income revenue, Lucod posted the
highest weekly revenue (Php 2,014), Kinablangan (Php 900), Baculin (Php 689), and Lambajon (Php
760). Despite this, fishers’” income will still be lower because the revenue will be deducted with fuel
expenses and other operations expenses. Thus, they bring lesser money home (see Table 2).
Furthermore, the four barangays had a low percentage of access to credit, with an average of 58%,
and some of them mentioned that they do not have a choice but to avail of opportunities that lenders
provide to sustain their family’s needs and continue their fishing operations.

Table 2. The characteristics of small-scale fishers in Baganga, Davao Orientral.

Characteristics Kinablangan Baculin Lambajon Lucod Average

Age (yr) 46 47 40 52 46
Year in fishing (yr) 25 26 29 17 24
Household size 4 4 4 5 4
Normal catch (kg/trip) 16 6 5 21 12
Hours fishing (hrs) 24 7 5 7 11
Fuel per trip (L/trip) 16 5 3 8 8
Fishing (trip/week 4 5 5 5 5

Revenue per trip 900 689 760 2014 1090

(Php)

Access to Credit (%) 67 57 73 33 58

2. The small-scale fishers’ sociodemographic profile

Table 3 shows the differences in fish catch during normal days and during the presence of
extreme events. The fish catch of small-scale fishers depends on their abilities to endure the challenges
in the fishing grounds and the weather. The four barangays have different averages of fish catch,
which in Kinablangan had a normal catch of 46 kg, followed by Lucod at 20 kg, Baculin at 9 kg, and

Lambajon at 8 kg. Large pelagic fishes, yellowfin tuna (Thunnus albacares), bullet tuna (Auxis

rochie), skipjack tuna (Katsuwonus pelamis), and frigate tuna (Auxis thazard) were some of the
most commonly targeted fish by small-scale fishers.

Regarding motorized and non-motorized boats, three sites, e.g., Kinablangan (n=25), Baculin
(n=28), and Lucod (n=28) have fishers that own or rent their boats. Meanwhile, in the barangay of
Lambajon, fishers have lesser number of motorized boats, and the majority of them used manual
paddle boats (n=21). Fishers who use manual boats can save more money since there is less needed.
However, they cannot fish further offshore and they usually end up with fewer catches, affecting
their daily income. Moreover, after the impact of the extreme events in December 2012, fishers
reported that the fish they were catching also started to decrease. For example, in the case of
Kinablangan, from previous normal catch of 46 kg down to 12 kg, followed by Lucod 20 kg down to
12 kg, Baculin 9 kg down to 3 kg, and Lambajon 8 kg down to 3 kg. Some of the reasons mentioned
to have caused this decrease include destruction of fish habitat, intrusion to municipal waters of
commercial fishers vs. small scale fishers causing conflicts destructive and illegal fishing, as well as
lack of viable marine protected areas (MPAs) in the area. The conflicts arising from the commercial
fishers and the municipal fishers has already affected the latter’s fishing operations, some even filed
complaints to their local management but was ignored.

Table 3. Small-scale fishers fish catch during normal day and extreme events.

doi:10.20944/preprints202312.1558.v1
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Barangay Normal catch (kg) Extreme events (kg)
Kinablangan 46 12
Baculin 9 3
Lambajon 8 3
Lucod 20 12
Average 20 7

3. Extreme impacts of climate change and fisher’s adaptation

Naturally occurring phenomena such as storms and typhoons are not new in the fishing
grounds, and small-scale fishers say that they are used to it and had become part of their lives. This
especially occurs during the “ber months” (September to December). However according to the
fishers’ perception, their experience during super typhoon Pablo (2012) was different and they
consider it one of the most tragic part in their lives, just as they described it. About 98% of the fisher
respondents in the four barangays concluded that they experienced extreme events (typhoons and
supertyphoons) while only 2% experienced less impact on their livelihood and mental health since
they temporarily migrated to another place to secure their families (Figure 3A). The surveyed
respondents in this study concluded that they recovered after almost a year to sustain their income,
including building their own houses. But even though the impact was 10 years ago, the trauma and
phobia of strong wind and heavy rains put them into remembrance of what happened in December
2012. The four barangays responded that 44% among small-scale fishers experienced these emotions
(fear) towards extreme events and 24% of them experienced physical damages (destroyed house)
(Figure 3B).

Regarding the supertyphoons” economic impact, the fishers from the four barangays run their
own little businesses that were managed by their wives, such as a sidewalk public market or a tiny
sari-sari store, to have a daily income. Nevertheless, the impact of the extreme event destroyed their
source of income, about 32% of these stalls vanished (Figure 3B). The event caused them distress and
anxiety.

In addition, as shown in Figure 3C, the changes in the small-scale fishers” catch were associated
with the supertyphoon Pablo resulting in decrease of fish supply in the market. Fishers have
mentioned that when this extreme event occurred, it significantly reduced their fish catch. Small-
scale fishers in Baculin (100%) declared that climatic events were factors that held their fishing
operation and limited their daily income. At the same time, fishers from Lambajon and Kinablangan
say 93% experienced decrease in their fish catch, followed by Lucod at 90%. However, small-scale
fishers continued their fishing operation to alleviate their hunger. These fishers do not go beyond 3
km away from their home. They usually catch fish near the shore to stay safe even if there was a
calamity. Moreover, during and after the supertyphoon Pablo, the community received subsidies
from various local and international donors, but because of the big impact, the assistance was not
enough in the long term. The affected community were underserved.

So, the small-scale fishers found new sources of income to survive, and this was shown in the
result as 79% of the respondents from Kinablangan and Lucod agreed that many of them also traveled
to look for jobs, followed by 78% of respondents from Baculin and 74% of Lambajon (Figure 3D).
Many of these small-scale fishers were also dependent on government subsidy. Also shown below
are the different types of livelihood and sources of income of small-scale fishers after the extreme
events (Figure 3F). Moreover, our respondents revealed that they received subsidies from
international, local, and non-government organizations (41%). The government provided them work
and food subsidies per family so that they can gradually cover their expenses (this was the time just
after the typhoon), such as cash for work that lasted for several months. They were paid weekly to
assist government employees in charge of the clean-up after Typhoon Pablo left. Moreover, laborers
(27%) received money from the government for working on cleaning streets, roads, and construction
projects to build or rebuild new homes for those whose homes were partially or totally damaged.
Pabahay project included works for carpenters (2%) while other families continued to catch fish (17%)
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near shore and farm crops (4%) as substitutes for canned goods and noodles, and others received
assistance from relatives (6%) and availed loans 3% (Figure 3F).

In terms of adaptation in the fishing ground, the fishers nowadays have chosen to fish and stay
longer in their fishing grounds, practiced changing their fishing grounds from time to time, or went
fishing beyond their usual distances compared to 10 years ago when they usually fish near the shore.
For example, the four barangays (e.g., Kinabalangan, Baculin, Lambajon, and Lucod) (100%) traveled
further because of fish depletion near the shore. However, there was no change in fishing gear, there
might be changes in fishing areas but not in fishing gears. Whereas the respondents used the old type
of gear and techniques such as hook-and-line, spear, multiple hook and line “palangre,” and fishing

nets (Figure 3E).
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Figure 3. Extreme climate change impact of super typhoon to fisher in barangay; Experience of fishers
(A), Emotion, physical and economic of climate change on small-scale fishers (B), impact to fish
catches (C), adaptation of community (D), adaptation in the fishing ground (E), and types of
livelihood (F).

4. Community recollection of the disaster

During the focus group discussions and semi-structured interviews, the four barangay
respondents were asked about their experiences and how they coped and managed the difficult
situations after the extreme event, Typhoon Pablo “Bopha.” Typhoon Pablo was one of the strongest
typhoons in the Philippines that sadly landed in Baganga on December 4, 2012. The majority of
respondents were local or “lumad” tribe of “Mandaya” who had lived and stayed for more than 50
years in the municipality. The main crops being planted and sources for their food and income were
crops e.g., banana, coconut, and cassava, coconut copras, plywood and abaka fiber. Before the
tragedy, the government warned each barangay to evacuate the area due to impending floods and
possible landslides because the area will be the main landfall area of the supertyphoon. However,
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some older residents concluded that their grandparents were born, raised, and reached 70 years old
but they did not even experience heavy and strong winds; so half of the community concluded that
they will not be affected by the supertyphoon and did not listen to the government warning. The
other reasons mentioned for this is that if they leave their houses, perhaps, thieves will steal all their
appliances, livestock, and food supply, as well as ransack their grocery stores. Due to these
rationalizations, the entire community suffered from loss of properties, damaged homes, loss of love
ones, and hunger and injuries.

The following response were recorded during the semi-structured interviews and focus
groups which show strong emotions towards the impact of supertyphoon Pablo:

“If only we listened to the government, hopefully we had prepared ourselves.” (XI-fisher from
Kinablangan)

“If the government only explained it properly, we could have prepared ourselves and evacuated.” (11
fisher from Baculin)

“It was very painful to lose our love ones, livelihood, sari-sari store and boat.” (VI-fishers Baculin)

“We were away from home for three days and did not bring anything even extra clothes to change
on because we were not prepared for what happened.” (II-fisher from Lucod)

“All of our newly harvested rice got wet, and our house was damaged by the typhoon, and I could
not understand the pain in my heart.” (XI-fishers from Lambajon)

“I thought like I'm going crazy trying to find food for my family. My children were still very young,
and they all experienced the tragedy of this typhoon.”(X- fisher from Lambajon)

“If not because of the response from the government, maybe I would have to beg for food just to feed
my family.” (VII-fisher from Lucod)

“To be honest, what we ate after typhoon Pablo was taken from our neighboring sari-sari store
because the store was destroyed and abandoned. I did not have a choice but to take the remaining
goods to feed my family and survive.” (XXX-fisher from Kinablangan)

“The government assistance took a long time to arrive due to damaged brigdes, and we were very
hungry so we decided to collect the fallen coconuts and ate them to survive.” (I- fisher from
Lambajon)

“Our sari-sari store was our main source of livelihood and helped meet our daily needs. But
everything we have been working for so hard all these years suddenly disappeared in one blip of the
typhoon. We need to restart again to from scratch.” (Ill-fisher from Kinablangan)

I saw our neighbor injured, the children were hurt and sick because of the impact of Typhoon Pablo
it was very heart breaking. I was also afraid for my family, if they developed illnesses because I do
not know where to find a medicine and I do not have any money.” (XXI-fisher from Lucod)

“I was always thinking about how to survive from day to day, and whether our boat still existed,
where shall we go from here?” (XV-fisher from Baculin)

“In order for us to have a temporary shelter, I gathered destroyed pieces of wood and galvanised steel
roof materials to build a small house.” (V-fisher from Kinablangan)

4. Discussion

4.1. Social factors and fisher’s catch

Sociodemographic of fishers contribute to a proper understanding and knowledge of the small-
scale fishers, including their household size, age distribution, level of education, income, and year on
the fishing grounds (Lara et al., 2016). The small-scale fisher’s family composition showed that some
married sons or daughters lived under their parents. The granddaughters and sons were raised by
their grandparents, which is the reason they work so hard to sustain the whole family despite being
senior citizens (Goodman & Silverstein, 2002). In Nigeria, 60.9% of the population, composed of 6 to
8 family members, were 24.5% for food security resulting in a negative impact to insufficient house
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food supply (Olayemi, 2012). In the Philippines, the average household size of families is 4.1 (PSA,
2020), and the larger family size is prone to early marriage, less individualization, and less investment
of resources (Bartl et al., 2020; Kanazawa, 2012). The higher number of children could harm academic
achievement because of insufficient income, unstable finances, and less attention given to studying
instead of the top priority for food sustenance (Nanama & Frongillo, 2012). Moreover, the study of
Palis (2020) indicate that farmers work so hard to pursue their children in education to avoid
following in their footsteps as farmers. The higher the educational achievement this vibrants
contributes to economy, society, and well-being of humans and positively impacts other fishers’
family (Rabearisoa & Zorzi, 2014). Education is the human capital that describes your status, and the
less education leads to fewer opportunities and livelihoods (Rabearisoa & Zorzi, 2014). In
Madagascar, 70% of fishers have five years below educational level, and it was shown that the fishing
communities had a low level of education. As a result, less education is linked to difficulties in finding
employment (Agarwal et al., 2009).

Other issue that was faced by fishers were lesser catch associated with financial losses due to
extreme events and insufficient income to support their other needs (Islam et al., 2020). Including
lack of access to credits and having low take home income (Macusi et al., 2022). This driver small-
scale fishers to avail of informal lenders or financiers to maintain their fishing operation (Macusi et
al., 2021). Moreover, the situation also forces the fishers to adopt new strategies to sustain their daily
living (Islam et al., 2014). In Bangladesh, where flooding is frequent and cyclones, and other
calamities affect their communities, they adopt strategies for both sea fishing and family livelihood
such as tailoring, labor work, fish drying, and fish transportation (Islam et al., 2014; Islam et al., 2020).
Similarly, in Surigao, the small-scale fishers who look for temporary jobs try to earn money, through
construction jobs or work by weeding the frontage of their neighbors, and their housewives do the
laundry to further support their family (Macusi et al.,, 2022). They follow this set-up even after
extreme events because subsidies are not sustained after a few months although the affected
communities are still suffering from its impact (Béné et al., 2007). The lack of jobs can lead to low
contribution to the economy and safety of the community (Béné et al.,, 2007). The needs of the
communities for more opportunities regarding livelihoods, training, seminars, and preparedness for
extreme events have been noted and the Local Government Units (LGU) and Department of Social
Welfare Development (DSWD) must provide attention to lower-income Filipinos and enroll them in
their 4Ps program. A more sustainable future for the families includes subsidized housing and grants
for the economic integration of the fishers, including marketing and value-adding of their catch.

4.2. Extreme impacts of climate change events

Extreme climate change impacts wrought by supertyphoons are highly destructive and does not
only threaten community infrastructure, and economy, but also limits access to resources (Phuong et
al., 2023). This is especially true for small-scale fishers who rely on various fisheries resources (Turner
et al., 2020; Macusi et al., 2021). During the Typhoon Pablo, the municipality of Baganga suffered
from its impact losing as much as 30% to 50% of its agricultural crops, that was estimated to be at U$
645 million, which cut off the market supply chain (OCHA, 2012). However, the overall cost
considering the affected region, was U$ 770.2 million (Munta, 2013). Aside from that the impact of
climate change is not only confined to physical aspects but also affects the personal capabilities of a
person such as the resulting depression, socio-ethical paralysis, loss of well-being, loss time for
education and developing a social defense in response to climatic change (Acosta et al., 2016; Pihkala,
2018). The experience of the impact of extreme events can affect people both physically and
psychologically and make them unstable (Bergquist et al., 2019). In addition, typhoons, earthquakes,
and floods could cause mental health, post-traumatic stress disorder (PSTD), depression, anxiety
disorders, and even lead to suicidal tendencies (Stimpson, 2005). Tropical storm cyclones and other
storm-related effects impacts the community’s public health, including psychosocial, injury,
infections, diseases, displacement, loss of jobs and livelihoods, and lead to economic crisis (Shultz et
al., 2005). Similarly, in the U.K., when a severe storm hits the area, it has a direct emotional effect and
a higher perceived personal and risk perception of the affected community regarding flooding
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(Demski et al., 2017). In New Bataan Compostela valley, the response had a similar emotional impact
75% of Cabinuangan expressed the feeling of fear against the landslide and floods after the strike,
and this may connect with the insufficient support after the village was destroyed (Acosta et al., 2016;
Eugenio et al., 2016). Furthermore, the small-scale fishers in Baganga suffered from psychological
distress. For several months during recovery from destruction, regular wind and rain triggerred their
anxiety and they developed illnesses because of stress, griefs and mourning their loved ones and
opportunities and resources that were gone.

Also, earlier, the impact on agriculture, and aquatic resrouces was not given much attention due
to less funding and therefore the lack of assessment, thus, there were no insurance programs to
compensate the farmers and aquaculture owners after the typhoon (Prabhakar et al., 2013). The same
situation occurred in Compostela valley and New Bataan which also suffered from huge landslide of
rocks, timbers, and logs, and buried business areas, farms, and inland livelihoods (Manunta, 2013;
Eugenio et al., 2016). Ironically, all the affected fishers in the community were the last to gain
economic subsidies (Thrope, 2004; Islam, 2011).

Another issue is the yearly occurrence of typhoons from September to March which affects
fishing operations and leading to decreased fish supply in the community due to the disruption of
fishing activities. According to Bagata (2020), September to October is a wet season followed by the
northeast monsoon, locally known as “Amihan,” which brings light environmental changes.
However, from May to June, they also experience the southeast monsoon or rainy season “Habagat.”
This disturbance affected their regular fishing activities resulting to lesser fish catch (Macusi et al.,
2021). This is a contributing factor to resource lower fish product in the area in addition to fisher
conflicts and overfishing (Béné & Friend, 2011; Islam, 2011; Macusi et al., 2022).

4.3. Policy changes required for climate change adaptations

The absence of proper management during and after climatic events in the fisheries sectors can
be a bridge to less opportunity for coastal communities. Baganga is facing uncontrollable
anthropogenic stressors, active compressor fishing, using poison plants to catch fish (Derris elliptica),
locally called “tubli”, illegal fishing gear, and conflicts between commercial and municipal fishers.
The municipality has a weak implementation of policy and management towards climate change that
cause scarcity for food security, disruption of livelihood, and increased number of illegal activities
towards upland and marine resources. According to Alam et al. (2018), a lack of information and less
knowledge about the climate change impact will affect communities’ resilience capacity.

In spite of these, there are various way to respond to climate change impacts which is the trait
to be resilient that can lead to a decrease in adverse impacts to the community (Shaffril et al., 2019).
On top of that, the local and provincial government must prioritize development and adaptation
planning to mitigate the effects of climate change impacts and alleviate the socioeconomic conditions
of communities (Mimura et al., 2014), and government institutions must learn that adaptation
practice have an effective outcome (Noble et al., 2014). Through generating activities, it will enable
the fishers to learn alternative skills to develop and diversify their livelihoods, such as early education
on climate change and proper dissemination of information, strengthening the public awareness
programs, social relationships, participatory action on coastal clean-up, tree planting, proper garbage
disposal, meetings (Shaffril et al., 2019; Alam et al., 2023), farming, and livestock’s (Kumar et al.,
2020). Furthermore, other sectors like public and private fisheries needs to conduct agendas to
introduce climate change information (Fahmi et al., 2013; Shaffril et al., 2016; Shaffril et al., 2017), and
provide new economic opportunities to reduce dependence in fisheries resources (Bennett et al.,
2014). Strengthening and engaging with local organizations can empower and prepare the
community for any disaster impacts (Turner et al., 2020). These actions significantly contribute to
becoming more capable and adaptive when extreme events will happen (Turner et al., 2020). In
addition, improving management, (Phuong et al.,, 2023), and increasing education, employment,
sustainable access to food and safety services in the community will lead to resilient households
(Alam et al., 2018) and significantly reduce climatic factors (Kumar et al., 2020).
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5. Conclusions

Baganga is well-known for its beautiful scenery, such as landscape and seascape, as well as fresh
seafood (e.g., tuna, fish, crabs, and lobsters). However, small-scale fishers’ limited participation
resulted from inconsistent leadership, a lack of a reliable financing source, and inadequate services,
including training, workshops, and meetings. Furthermore, because there was no agenda, the
community had less information about the effects of climate changge, less public awareness, and fewer
options for alternative livelihoods. As a result, most respondents depended on non-governmental
organizations and government subsidies during extreme events. The municipality needs more
economic privilege, fisheries and disaster management, environmental protection, adequate
community organizing, seminars, and training. Providing more attention to this lacking helps the
community be resilient and implement management measures in the fisheries sector for fishers which
reduce their vulnerability in extreme events. The study’s results will be helpful to policymakers by
providing management measures useful for those affected by extreme climatic events.
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