
219 

Impact of the Climate Change to the Small-Scale 
Fisheries and their Adaptation in 

Kota Belud, Sabah 
 

Nurrul Fazlina Osman 
Borneo Research Marine Institute, Universiti Malaysia Sabah (UMS), Kota Kinabalu,  Sabah, 

Malaysia 
 

Jain Yassin 
Faculty of Business and Management, Universiti Teknologi Mara (UiTM) Sabah Branch,  Kota 

Kinabalu, Sabah, Malaysia 
 

Jamal Gabir 
Institute Borneo Studies (IBS), University College Sabah Foundation (UCSF), Jalan  empelang, 

Kota Kinabalu, Sabah, Malaysia 
 

Suhailie Bakrin 
Faculty of Business and Management, Universiti Teknologi Mara (UiTM) Sabah Branch, 

Kota Kinabalu, Sabah, Malaysia 
 

Abstract 
Social studies on small-scale fisheries are important first-stage metrics for understanding the 
impact of the fishermen's livelihood towards climate change. This approach is important for 
regions where management resources are limited. This study aims to access the climate 
change awareness and explore the ecological and social resilience and their potential 
adaptability related the climate change among the small-scale fisheries in Kota Belud, Sabah. 
This study using the structural interview with ten respondents were selected in Usukan and 
Pintasan of Kota Belud coastal area. The results show that the small-scale fisheries are not 
aware of the impact of climate change on their livelihood. Moreover, the sea produce was 
getting smaller and farther from the coastal area and most of them demonstrate weak 
adaptability toward climate change impact. Thus, fast action is required from the government 
and other stakeholders to constructing the best adaptation strategies to overcome the rising 
climate change.  
Keywords: Small-scale Fisheries, Climate Change, Livelihood, Ecological And Social Resilience, 
Sabah. 

   

                                         Vol 11, Issue 6, (2021) E-ISSN: 2222-6990 
 

 

To Link this Article: http://dx.doi.org/10.6007/IJARBSS/v11-i6/10115       DOI:10.6007/IJARBSS/v11-i6/10115 

Published Date: 03 June 2021 



INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN BUSINESS AND SOCIAL SCIENCES 
Vol. 1 1 , No. 6, 2021, E-ISSN: 2222-6990 © 2021 

220 

Introduction 
Marine capture fisheries have been recognised globally for their significant roles in the food 
supply, food security, and income generation. For instance, in Malaysia fisheries sector has 
produced 1.85 mt productions with a value estimated at USD 3.3 billion or RM 14.5 billion 
(Department of Fisheries Malaysia, 2020). To date, globally, out of 35 million fishers are 
classified as small-scale fishers and it is estimated that another 20 million people participate 
in the post-harvest sector on a small scale (FAO, 2021). Although there's no official record of 
the number of small-scale fishers in Malaysia, past nearby ponders have reliably found that 
small-scale fishers constitute more than 65% of the by and large fishermen populace (Omar 
et al., 2012; Ramli et al., 2013). 

In Malaysia, Sabah was recognised as one of the highest contributors to the national 
fisheries sector for many years with an average of 208,159.34 metric tonnes per year worth 
an estimated 1 billion ringgit from the period 2012 to 2018 (Insitute for Development Studies, 
2020). Moreover, Sabah is the second largest state in Malaysia and has a rich treasure of 
natural resources. Besides having a very fertile land area for agriculture, the coastal area has 
a lot of marine biodiversities, from the coast to the deep ocean. The uniqueness of its natural 
resources also makes Sabah highly renowned for its natural and cultural tourism industry. 
Amongst the areas that have such privileges in Sabah is Kota Belud. The strategic geographical 
location of Kota Belud district which has oceans in the northwest and highlands in the 
southeast makes Kota Belud among the unique and potential areas of agriculture, fisheries, 
and tourism. Several locations in Kota Belud district such as Mantanani Island, Tamu Besar 
Kota Belud, and Polumpong Melangkap that are located at the foot of Mount Kinabalu are 
already recognized and famous not only at the national level but also at the international 
level.  

Howbeit, the main concern by society at large is the environmental stress due to the 
degradation of the ecosystem and natural resources (Yassin et al., 2021). Therefore, the 
sustainability of the fisheries sector is determined by the environmental factor especially 
climate change. The rising of global temperatures by drastic changes in weather and climate 
can be seen through extreme changes in rainfall, resulting in more sudden floods, droughts, 
or intense rain, as well as more frequent and severe heat waves making life miserable 
especially for those who are trapped in poverty. The impact of climate change threatens 
people with flooding, food insecurity, economic losses, water scarcity, infectious diseases, 
extreme heat, and displacement (Magawata & Ipinjolu, 2014). Hence, the negative effect of 
climate change will affect the productivity and profitability levels of fishers, especially small-
scale fisheries. 

Realising the importance of the environmental and social in ensuring the sustainability 
of small-scale fishers, this study attempts to concentrate on achieving two objectives. First, 
to evaluate the climate change awareness of small-scale fisheries. Second, to assess the 
ecological and social resilience and their potential adaptability related the climate change. 
The discussion of this paper provides a better understanding and insights on the impact of 
climate change on small-scale fisheries and their adaptation to Kota Belud.   

 
Background of the Study 
The population of Kota Belud district consists of multiculturalism, and the majority are from 
the Kadazan/Dusun ethnic group, Bajau Samah, Iranun, Ubian, and Chinese. While the 
economy is dependent on the agriculture and fishery sectors. Nevertheless, due to its lower 
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position from sea level and climate change, Kota Belud is always facing environmental issues 
especially frequent threats of flooding. 

Kota Belud is a federal consistuency in Sabah, Malaysia and is currently divided into 
four districts, namely Pintasan (formerly known as Tempasuk), Tempasuk, Usukan and 
Kadamaian. Kota Belud is situated less than 50 kilometers from the Kota Kinabalu and covers 
an area of 1,372 square kilometers which consists of 173 registered villages as in 2021. Kota 
Belud are divided into 20 mukims, namely Kulambai, Ambong, Sembirai, Kota Belud, 
Kedatuan, Pirasan, Tempasuk, Rosok, Taun Gusi, Keguraan, Rampayan, Dudar, Kelawat, 
Kinasaraban, Lasau, Mangkulat, Woriou, Taginambur, Kebayau and Kadamaian (Kota Belud 
Liaison Office, 2021). Each district has their own district officers and a total of 150 head 
villagers. 

 
Figure 1.  Pintasan and Usukan in Kota Belud, Sabah, Malaysia 

(Source: Modified from sabah.edu.my) 
 
Literature Review 
Impact on Climate Change on Small Scale Fishers 
Changes in climatic factors modify the efficiency and dissemination of marine and freshwater 
fish species, contrarily influencing the vocations of fishery-dependent communities around 
the world. A study in Zimbabwe demonstrated that small-scale fishing is the community’s 
essential vocation movement. More than 62% of fishermen expressed that fishing income is 
declining, owing to declining fish catches. Of members, 98% perceived nourishment buys as 
the essential source of nourishment. In this manner, 78% of the small-scale fishers see their 
family units to be nourishment uncertain due to declining livelihoods from fisheries (Muringai 
et al., 2019).  

Another study by Islam et al (2020) was embraced to evaluate the impacts of climate 
alter on the hilsa shad fishery system and the versatile measures taken by fisher communities 
in Bangladesh’s coastal locale. It found that climate alter has colossal unfavorable effects on 
the country’s most impoverished fishing communities by affecting their job resources, 
particularly by diminishing the hilsa stock upon which their employments are based. Climate 
alter has potential impacts on the life cycle stages and relocation designs of hilsa. Besides, 
harm to physical resources, fishing equipment, houses, and framework, for occurrence, 
escalating these communities’ helplessness. 

In Malaysia, Muhammad et al (2016) concluded that Malaysian small-scale fishermen 
are also experiencing the impacts of climate change similar to other countries in the world. 
This impact of climate change has brought negative implications towards several community 
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groups and the small-scale fishermen are one of them. Climate change is found to have 
increased several risks associated with fishing activities, affect their productivity, health, and 
damage to public facilities. 
 
Adaptation of Small-Scale Fishers towards Climate Change 
Climate change has been shown to reduce fishermen's productivity, put their lives in 
jeopardy, harm their physical infrastructure, expose them to health issues, and reduce their 
food supply, however, there is a range of attempts that can be made at the individual level to 
reduce and deferred the effects, the most important of which is to improve fishermen's 
adaptability. Shaffril et al. (2017) suggested that social adaptation can be accelerated by 
concentrating on six key issues: (1) reducing risks associated with fishing routines, (2) 
improving social relationships, (3) managing fishermen's climate change awareness, (4) 
promoting the community's learning of alternative skills, (5) involving fishermen in climate 
change adaptation preparation, and (6) credit is accessible to fishermen. Figure 2 shows a 
simple framework to determine the potential impact and adaptive capacity of the small-scale 
fishers adapted. Lighter grey represents qualitative data through in-depth interviews. The 
dark grey represents the score of fishes or sea produce increase or decrease.  

 
Figure 2. Simple conceptual framework adapted from Marshall et al. (2013) for assessing 
vulnerability to climate change 
 
Research Methodology  
This study adopted a qualitative research approach with an in-depth interview. Due to 
restrictive measures imposed by the authorities during the pandemic, direct or face-to-face 
interview for the survey was limited, thus the interview conducted in a small circle of people. 
Focus group discussion was implemented to the specific group of people so the activity of 
generating and sharing ideas can relate to them with the new policy, idea, or issue (Breen, 
2007). 



INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN BUSINESS AND SOCIAL SCIENCES 
Vol. 1 1 , No. 6, 2021, E-ISSN: 2222-6990 © 2021 

223 

A total of seven women and three men fisheries were selected through a non-
probability sampling technique (purposive sampling). The interview was conducted in March 
2021. The main criteria for the selection of research participants were, a) the participants 
were identified doing fishers-related activities. b) categorised as small-scale fisheries. Small-
scale fisheries or known as artisanal fishers refers to the community that fishing with a small 
amount of capital and energy, fishing for their households, have small fishing vessels (if any), 
short fishing trips, close to the coastal line, and mainly of local consumption. They can be 
categories as full-time or part-time, or just seasonally, they are also often targeted on 
supplying fish and fishery products to local and domestic markets (Staples et al., 2004). c) are 
categorised under the B40 group as those with a household income of less than RM4,360 per 
month (Khazanah Research Institute Report, 2017).  

The semi-structured questionnaire is divided into three themes, namely, a) climate 
change awareness b) fishers’ ecological and social resilience c) fishers’ potential adaptability. 
This allows the interviews to be conducted in 15-20 minutes in an informative conversation. 
This study follows the qualitative method by transcribed and analysed the interview inputs 
using the thematic analysis approach (Che Omar et al., 2020; Abbas et al., 2020). The 
demographics of the participates are summarised in Table 1.  

 
Table 1 
Demographic Analysis of Research Participants 

Demographic 

Characteristics 

Sub-Level Count n=10 Percentage (%) 

Age 26-35 

36-45 

1 

2 

10 

20 

 46-55 5 50 

 56-60 2 20 

Income 500 and below 2 20 

 501-1000 3 30 

 1001-2000 5 50 

Location (district) Usukan (Kg. Song-

song, Kg. Buah 

Pandai) 

4 40 

 Pintasan (Kg. Pantai 

Emas, Kg. Liang) 

6 60 

 
Table 1 summarises the distribution of respondents. In terms of the respondent’s age, the 
respondents with age range 46-55 years old are the majority with distribution at 50%. Next, 
the majority of respondents earned in the range of RM 1000-2000 per month, 30% earned in 
the range of income of RM 1001-2000, and 20% respondents in the range of RM 500 and 
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below. This implied that most of the respondents are low-income fisheries. To maintain 
privacy, the names of small-scale fishers were assigned as participants 1-10.  
 
Finding and Discussion 
The finding of this study summarises three major themes as presented in Figure 3. 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3. The framework of the impact and adaptation to climate change on small-scale 
fishers in Kota Belud 
 
Climate Change Awareness 
The first theme focuses on the climate change awareness of small-scale fisheries. The sub-
theme is related to the increase of temperature, unpredictable weather, heavy rainfall, 
drought, and flood and also change in fishing pattern. The finding shows that small-scale 
fisheries are not aware of the impact of climate change on their livelihood. Nonetheless,  
small-scale fisheries are aware of the increase of temperature, change in the monsoon season 
as the weather is sometimes unpredicted and there is more heavy rainfall that causes a flood. 
There is the perception of increases in rain causes flood but also other factors that lead to the 
flood disaster such as drainage density, flow accumulation, land use, elevation, slope 
gradient, soil texture, and slope curvature (Roslee & Norhisham, 2018). On the other hand, 
the flood disaster in Kota Belud is caused by the earthquakes at Mount Kinabalu that have 
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permanently changed the design of the surrounding environment in the district. An increase 
in the annual thunderstorm days in Malaysia climate change was foreseen to aggravate high 
flow in the watershed and caused flooding because the floods usually happen in January, now 
major floods started in October (Daily Express, December 17, 2017). When it is drought, there 
is no water in the well, most of them still dependent on the tube well. During floods also, it is 
hard for the fisher’s community to find clean water. Both of these situations impacted fisher’s 
community livelihood even though some of them work as small-scale farmers.  

Withal, the majority of respondents claimed that the resources are getting farther 
away from the places they usually go fishing or catch sea produce. So, they have to change 
their fishing pattern. This either due to a decrease in fish abundance or changes in their 
distribution (have to go further offshore and/or deeper) (Monnier et al., 2020). Some of the 
fishers’ concerns extracted from the interviews: 
 

A long time ago, all the crabs and clams (Lokan) was very near to the land but now it 
is very hard to find…we have to go farther… -Participant 6 
 
Long time ago you can catch crabs between 4 to 5 kilos, now it less than 1 kilo…-
Participant 5 

 
The outcome thus indicates that more awareness is required for the fisher’s community, this 
is to help them prepare for the worse situation during a disaster and adapt to a sustainable 
livelihood. There is also a need for more studies to predict the direction and consequences of 
the increasing variability and climate change in Kota Belud (Musinguzi et al., 2015). 
 
Fishers' Ecological and Social Resilience 
There are three fishing communities were selected to test the resilience of their dependency 
on fishing and these communities have high rates in poverty than another area in Kota Belud. 
Most of them inclined to catch more towards going inland fish than going out to the sea. This 
may relate to the higher group of women involve during the interviews. This illustrates that 
the small-scale women fishers in Kota Belud can sustain themselves and not dependent on 
their husbands. Through the in-depth study, most of the fishers are very poor and do not have 
enough fishing gear to go to the sea such as boats and nets (seines, trawls). Half of them are 
highly dependent to get help from the government to sustain their lives. Another half can 
make their profit even though it is not much.  Extracted from the women’s group of small-
scale fishers’ business: 

We have been doing this (catch “bubuk” (small shrimp)) for a long time already, when 
I started this “belacan” (small-shrimp paste) business we can still see the “bubuk” near 
the shoreline, but now we cannot see them anymore…-Participant 7 

 
If we not doing the “belacan” we will go catch crabs and shellfish near the shore…-
Participant 8 

 
Small-scale fisheries play a critical role in both poverty alleviation and food security. During 
the time of crisis, information and communication were extremely essential. The internet 
provides an essential link to the weather condition and any emergency updates. However, 
some of the villagers have a hard time getting through the internet. In the case of some parts 
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of Kota Belud, although all respondents own a mobile phone, they regularly experience a slow 
and unstable internet connection. Extract from the interviews as follow: 
 

The internet here is very slow and sometimes there hardly any connection at all... -
Participant 9 
 
It is very hard, the mobile network also in a certain area is not available... -Participant 
10 
 

Without says, information is extremely important amid times of disaster, such as flood 
disaster. Nonetheless, the information can be used to help the small-scale fishers to prepare 
for an emergency since some of them generally engaged in seasonal fishing, it is difficult for 
them to create a sufficiently stocked emergency fund when disaster strike. Extract from the 
interviews as follow: 
 

It is hard to predict, if raining here at the kampong it won’t flood but if it raining 
uphill here can be flooded…If the seawater is flooding during the heavy rain, here 
also can be flooded, we only dependent on what we have and sometimes the help 
from the government... -Participant 2 

Due to flash floods that usually happen in Kota Belud, the Sabah state government-issued 
disaster stimulus measures to ease the burden and difficulties faced by various sections of the 
community because of the disaster. The government gives a flood disaster supply to the 
villagers that were affected. The government had an allocation of RM360 million plan to tackle 
Kota Belud flooding by upgrading drainage and irrigation systems and management of IADA 
(Integrated Agricultural Development Area) plantation in Kota Belud (Ministry of Agriculture 
and Food Industries Malaysia, February 20, 2021). The recent flood victims received RM500 
flood relief and RM200 worth of food supply was distribute during the COVID-19 pandemic 
(Patrick, January 15, 2021). While some of the respondents reported received government 
aid related to the flood disaster, however, most of the respondents felt that the government 
assistant was not sufficient. One of the respondents stated: 

Yes, we do receive some aid during the flood but it is not sufficient… -Participant 9 
The flood disaster is pressure to them and the only way for them to survive is through help 
from the government. Reducing poverty and supporting the population with basic living 
conditions are a guarantee of better adaptation especially in the light of climate change 
(Monnier et al., 2020). 
 
Fishers’ Potential Adaptability 
In the concept of fishing for the mainland small-scale fishers’ have a broader resources 
dependency because in reality people who working in fishing industries may have more other 
sources of income thus this group (agriculture, forestry, and fishing) cannot be disaggregated 
into fishing alone (Camara & Sanchez, 2019). For some fishers’ or/and farmers that 
susceptible to floods tend to change their resource dependency, for example, some 
interviewer claimed that during a flood, freshwater fish is easier to catch. Extract from the 
interview as follows: 
 

Due to flood, there are a lot of freshwater fishes such as Karuk, Puyu, Tepet… -
Participant 9 
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I have a small farm, but during the flood, I go fishing for the family and sell it too… -
Participant 10  

From figure 4, there are five types of catch that the small-scale fishers incline to catch, from 
the marine fish, seashell, crustacean, freshwater fishes, and others (small-shrimp). Since most 
of them are women, they tend to catch crustaceans, seashells, and others because they do 
not have a fishing vessel. Due to this most of their catch can be seen near the shore. Through 
the interviews, the respondent also shares the type of catch that decreases and increases. 
Most of the small-scale fishers that catch seashell and small shrimp (others) agree that the 
produce is decreasing. While the small-scale fishers that live near the flooding area agree that 
the freshwater fishes are increasing. Extract from the interviews: 

I usually go fishing offshore, but when it is flooding I will catch freshwater fish because 
there are a lot…-Participant 2 
 

 
Figure 4. Mean of the scores for the small-scale fishers catch near the coastal area of Kota 
Belud to see the ecological vulnerability of the fish abundance 
 
It is important for the coastal community, and more broadly, the whole country to adapt to 
climate change and build resilience in a socio-ecological system. The ecological and social 
impact of the small-scale fishers’ can determine their adaptability to change. Since small-scale 
fishers (men and women) in this study live in low-income communities. Some adaptation 
mechanisms may require high costs such as the fishers need to go out further to find fish, 
changing gear, investing in research, controls or capacity building, building safer landing sites 
(Monnier et al., 2020). Based on the interview, there is an advantage to the fishers’ 
community during the flood as it is easy for them to catch fish but there is also a drawback of 
the situation. Most of the small-scale fishers claimed that it is hard for them to market the 
fish because they have problems accessing the market: 
 

During flooding, there is very limited access to transportation. Moreover, some people 
chose marine water more than freshwater… Participant 2 
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Besides, some of the small-scale fishers have their adaptive capacities such as the ability to 
cope with change, ability to plan, learn and reorganize, and livelihood diversity which 
indirectly related to the climate change impact. But most of them demonstrates their 
adaptive weakness such as perception of risk, access to climate technology, information and 
expertise, and financial status. Due to this, is it difficult for them to manage their finances and 
resources.  
 
Conclusion 
The purpose of this study was to explore the risk and impact of climate change on small-scale 
fisheries in Kota Belud, Sabah. However, most of them are not prepared socially and 
economically against the negative impacts of climate change, and few of the small-scale 
fisheries still highly dependent on government assistant and support. On the other hand, 
small-scale fisheries still have limited knowledge of climate technology and the adaptation 
mechanisms for managing their resources sustainably.  

The finding in the current study may have several policy implications. First, the local 
government should plan an adaptation strategy that focuses on mitigating the climate change 
risks on small-scale fisheries. The adaptation strategy should implement with full 
consideration not only to the fisheries but the system as a whole. Second, the small-scale 
fishers should be having access to information on climate change impacts on marine 
ecosystems, for instance, information about the amplitude of seasonal temperature 
variability. Third, as poverty and marginalization are primary causes of their vulnerability 
among the small-scale fisheries, hence the planning should include the capacity building 
eradicate poverty and provision of food security, particularly for small-scale fisheries. A 
capacity-building can help to increase the resilience of the small-scale fishery system and 
reconciling social, economic, and ecological priorities. 
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