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Previous studies have highlighted the dynamics of climate change and the adaptation

strategies employed to address its impacts. This research will focus on the adaptive it AL
capacity of young and elderly fishermen in coastal areas, particularly on Madura Island Sy

to provide a deeper understanding of how fishermen across different age groups adapt
to climate change.
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ABSTRACT

This study discusses the adsptability of young and old fishermen on the north coast of Madura
Island in facing climate change. Climate change has brought new challengss for fishermen,
especially relsted to changes in weather patterns and sea conditions that affact fishing activities.
This study aims to goalygs.the differencas in adaptive capacity between young and old fishermen,
55 well a5 the role of intengensrationsl collaboration in adspiation strategies. This sfudy used
simple random sampiing method fo sshect fichermen samgples in Bamyysangksh, Village and
Easpngsenpsn Village. The sample size was determined using the Slovin formuls, resulting in a
sample of 217 respondents. Dats analysis was conducted using independent t-test with Statald
application to compare the adaptive capacity of young and old fishermen fo climatz change. The
results of the analysiz showed significant differences in adaptive capacity between the fwo groups.
Chder fishers rely mors on expenence in dealing with changes in westher and sea conditions, while
younper fishers tend to be more adaptive in using new technalogy and modern methods.

Keywords: Adaptation, Young and old fishermen, Madura, Cimate changs.

ABSTRAK

Fenelitian ini membshss kemampusn adaptssi nelayan muoda dan fua di pesisic utara Pulau
Madura dalam menghadapi perubshan iklim. Perubahan iklim telah membaws tantangan barw bapi
nelayan, terutama terksit perubahan pols cusca dan kendisi lsut yang benpengaruh pada kegistan
penangkspan &an. Penelitizn ini bertujuan menganalisis perbedsan kemampuan adaptasi antars
nalayan muda dan tua, serts peran kolaborasi antargenerasi dalam strategi adsptasi. Penelitian ini
menggunakan matods pengambdan dats simple random samgling untuk pemilihan sampel
nelayan di Desa Banyusangksh dan DOesa Fasongsongan. Fenentuan jumlah sampel
menpgunakan remus Slovin, menghssilkan sampel sebanyak 217 responden. Analisis data
dilakukan menggunakan independent #test dengan aplikasi Statal4 untuk membandingkan
kemampuan adaptasi nelfaysn muda dan tua ferhadsp perubshan &lime Hasi analisis
menunjukkan perbedaan signifikan dalam kemampuan adapiasi antara kedua kelompok. Melayan
tua lebih mengandalkan pangalaman dalam menghadspi perubshan cusca dan kondisi laut,
sementara nelayan muda cenderung lebih adaptif dalam menggunakan teknologi bare dan metode
modern.

Keywords: Adaptasi, Melayan tua dan muda, Madura, Perubshan iklim.
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INTRODUCTION

Climate change has become 3 serious global issue in recent decades due to human activities,
such as fossil bumning and deforestation, which have fuslad temperature incresses since the
Industrisl Revalution (Malau, 2024). These changss are characierized by long-term trends that
include increases in global temgeratures, chanpes in precipitation patierns, and changes in
ambient emironmental pressure and humidity (Abbass et al.. 2022). Weather conditions based on
rainfall, wind direction, snd wind speed hawe 3 significant impact on the survival of fishermen,
especially smalkscale fishammen (Alberth =t al, 2022). About B0 of the 3.7 million Indonesians
who work as fishers are small-scale fishers who depend on coastal and marine resources for their
fvelihoods (Quina et al., 2022).

Small-scale fishers in the tropics are characterized by diversiy in fishers' composition, targst
species, and types of fishing gear used (Arkham et al, 2019). This makes them increasingly
vulnerable to damage to their facilfies from extreme weather (Wudyasan, =t al. 2020). These
chanpes affect not only the fishing process. but also the distribution of marine products, which
ultimately imgacts the welfare of fishers and their families (Maudzka & Sdivieows, 2021). The
increasing frequency of large waves posss a challenge for fishers in reaching fishing locations.
Unfawgrsbls weather conditions ofien force fishermen to postpone fishing, which impacts their
income. As & result, fishers and their families must adapt to cope with ciimate change (Samah &
Shaffil, 2020). Fishers' responses to past changss serve as waluable tools for adapting to future
chanpes (Powell et al, 2022). This supgests the imporance of ufiizing prior knowledge and
Sxperience as a3 strategy to improve preparedness for future changes.

Fishermen have an imporant robs in formulating effective adspiation strategiss to the impscts
of climate change fo minimize its impact, which requires appropriate knowledge, affitudes and skills
(Sanjarp et al, 2021). Adaptsbility is an important aspect of dealing with cimate change, which
includes sdjustmants in natural or human systems in response to actual or expectad climate
changs and i= impacts. This adaptation aims fo reduce adverse impacts or exploit existing
opportunities (Dkezie =t al, 2021). In the contzxt of fisherman on Madura Island, adaptation to
climate change involves strategies developed based on experience and knowledge.

Interestingly, it has been suggesied that older fishers tend to have more exensive experience
in dealing with changing weather and uncertain sea conditions. This long experience allows them
to develop 3 diverse portfolio of solutions, which become part of their socislecological mamany
{Bames et al, 2020). For examgle, experienced fishers have faced a vansty of extrems situations
in the past so they tend to be better prepared and more able to adapt to chanpes that occur.
Fishers hawe the sbility to identify weather patterns and predict ocesn conditions based on their
experience, which helps them plan fishing activities mors effectively.

Fishers hawve an impartant role in formulating effective adaptation strategies to the impacts of
climate change and to minimize these impscts, appropriate knowledge, attitudes and skils are
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required (Saajgtp =t al, 2021). On the other hand, slhough young fishers have limited experience,
they have great potential 1o adapt to cimate change. Repeated and prolonged expenence in a job
«can increase the level of skills and knowledge (Alberth =t 51, 2022). The younger generation tends
1o be more open to the use of new technologiss and more modam fishing methods, which can help
them cope with the challenges caused by dimatz changs (Ssherdra et a1, 2023). However, the
igreater vulnerability of these young fishers iz also 2 concemn, as their lack of experience may maks
them more susceptible to the impacts of climate change, which may ulimstely reduce their
motivation o continue engaging in the fisheries sector.

Thiz research will explore how differences betwsen older and younper fishers in terms of
experience, knowledge and skills afect their adaptation strategies to climate chanpe. In addition.
this ressarch will look at how collsboration between the older and younger generations can creste
more effective and sustainable adaptafion sirategies in the face of future climate change
challengss. This research will focus on the adaptability to cimate change among young and old
fishamen on the coast of Madura Island.

Previous research Lmamn, (2020); Brivants et al., (2021); Jabbar et al., (2023) explained the
dynamics of climate change, a5 well a5 adaptation strategies cared out due to the impact of
climate change. Thiz research will focus on the sdaptshilty to climate change ameng young and
odd fishermen in coastsl areas especislly in Madura Island. The findings from this study can be
used 35 3 basic o formulate policies that support the strengthening of fishermen's adaptive
capacity, as well as to develop more effective training programs. This can help young fishers
improve their skills and knowledge in facing the challenges of climate change. In addition, this
study is also expected to contribute to the easting Merature on climate change adaptation in the
fisheries sactor, particularly in tropical regions such as Indonesia. Thiz study aims to goalyzs.the
adaptability to climate changs among young and old fishers in coastsl Madura Island.

RESEARCH METHOD §

Location and Time of Research

The reseanch was conducted in two locations, namely Banyusangksh Vilage in Tanjung Bumi
Sub-district, Samgkslsp Distict, and Eassngsomgan Village in E3spngsopgsn Sub-district.
Sumensp, District. According o Lepgipi (2021} purposive sampling is 3 non-random sampling
method by selecting samples bas=d on charactenstics that are in accordance with the research
ohjectives, so that it iz expected 10 be able to answer research questions more precisely. The
selection of these two villages iz based on cerain criteria that are relevant to the foces of the
research, so that mare representstive information is obtained. The purposive location selection
was based on the fact that Sumpeasp. and Bangkalap districts are the first and second largest fish
producers on Madura Island, contributing 42.7% and 23.3% of the total fish cateh in the region,
respectively (BPS East Jawva, 2024). In addition, both villages have fishing ports, namely UFT PPP
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Easpngsengan and PPl Banyu S3ngksh. which are the gepier of fishermen's economic activities
and have abundant fishery potential. This ressarch was conducted in June-September 2024,
Research Population and Sample

The population incledes fishermen who live in Baguusangksh, “illage as many a= 4,000
fishermen and Easapgsangan \Village as many as 1,274, who maet the criteria 35 respondents as
many as 217 fishermen with the Slovin formula. Criteria for old fishermen aged 41 y=ars and over,
and for young people sged 40 years and under. The sampling technique uses a simple random
sampling method. Based on the population, a random samgple is selected so that all elements of
the population hawe the same copartunity. According to Syapusrs (2022) Simgle Random Sampling
i5 @ sample salection t=chnigue in which each member of the population has an equal chance of
being selected as part of the sample.
Types and Sources of Data

This study relies on one type of data collection, namely from primary sources. According o
Nurkholis =t al. {2020) data sources that directly provide information fo researchers without going
through intermediaries. In this study, primary data was collected directly a1 the research location by
interviewing fishermen face-to-face. This method sllows researchers to obiain accwrste and in-
depth information, because the dats obtained comes dirsctly fram individuals who are the subject
of reseanch.
Data Analysis Method

The data analysis method used was independent t-iest using the Statal4 application. This test
was used to determine the difference between two age groups. namely young and old fishermen of
Banyusangkah Vilsge and Fssppgsopgsn \Village According to Ealygh, et al (2021) the
Independsant Sample T-test method is a statistical test used to compare the averages of two
groups that are not related to each other. This unrelatedness means that the test is caried out on
two groups of samples from different subjects.

Eriyasydapa & Cholik (2018, state that the t test is camied out with 3 significance level of 0.05
f@ = 5%). If the significant value > 005, Ho is rejected (there is no difference betwesn the
adaptstion of old and young fishermen). If the significant value <0.05, Ha 5 accepted (there iz a
difference between the adaptstion of old and young fishermen). The formuls of the ttest = a3s
follows:

£ = | X=Xz "
(i)

Deszcription

X, :Averaps sample of old age fishermen
X, :Averspe sample of young fishermen
3 : Bample variance of old age fishermen

= :\lanance of young fishemnen sample
m, : Mumber of samples of old age fishermen
n, :Mumber of samples of young fishermen

RESULT AND DISCUSSION

Characteristics of Young and Old Fishermen

The number of fishermen consists of 107 young and 110 old fishermen. The educstion level of
fishermen varied, ranging from no schooling to a master's degree. Fishermen's work expenience
ranged from 3 lows of 20 years o a high of 39 years. Fishermen's literacy skills, ie. the ability o
read and write, were measured using dummy varables, whers a vales of O indicates "no” and a
waluz of 1 yes".

Tahle 1. Characteristics of Young Fishermen and Old Fishermen

Fianerman Gatogory Young, oid Cverall
Maan 0 Maan ) Maan )

Age 31.358 5130 49080 €880 40345 10.697

Education B925 24m ] 3147 Ta42 3166

Experience 12.308 5.659 2T 054 10688 18.783 11321

Able to Read {dumny) i a 0.854 0.354 0828 0261

Ablke to Write (dummy} ik: oy [iRE ] 0.536 0. 0a07 0283

Saurce: Processed Primary Data (2028)
Table 1 explains that young fishers have a lower age and higher education levsl than old fishers,
wihile old fishers have much more experience. Reading and writing skills are more dominant in the
young fishermen group, whils the old fishermen show a shight decline in both aspects. COwerall, the
mean scores on esch varisble reflect the combined characteristics of bath groups, with some
scores closer to the younger group, especially on education and Iiteracy.
Fishermen's Adaptation to Climate Change
Adaptation fo climate change is 3 major challenge in the fisheries sector, especially for
fizhermen wha are dinzcty affected by changes in weather pattems and s2a conditions. Therefore,
adaptstion strategies need to be implemented by fishermen to deal with cimate chanpe condifions..
Tahle 2. Fishermen Adaptation Indicators

Slraiiy Journal of Economic and Socisf of

Percentaga %]
Indicators ge (%]
Young oid
Cusicenizing fsh species caught, fshing gear, and fishing locaticns a2 755
Developing hoats that ars more rabust against exireme weather and
8774 3236
arge waves
Irwvarhving family members in the wark 74189 2581
Using different types of fishing gear 5699 e
Adiuisting fishing Sime 1o weather condilicns 1198 8602

5 and Marine, 1o

Aaddineg various Sypes of fishing gear [Rpp. GGG, LS, 532 56.08 4194
Hawing insurance or BPUS 2611 7188

Snurce: Processed Primary Data (2024)

Adaptation strategies include adjusting the fish species caught, fishing pear, the uss of different
types of fishing gear, and fishing locations 1o mateh changss in s=a temperature that affect fish
migration. This iz in accordance with Young et &l (2018) that fishers adjust the species of fish
caught, fishing gear. fishing location, and change the typs of fishing gear according to the
availabifty of fish and changes in environmental conditions. In addition. the dewvelopment of
stronger boats to deal with extreme weather is nesded o improve safety at sea. Forms of
adaptstion in developing stronger boats to face exireme westher and large waves such as cammying
vsed drums, and adding of fo the engine because it sffects engine speed when dealing with
currents (Hariyati et al., 2023). Emawsti (2023} Fishermen's adaptation to ciimate change requires
the rode of all family members in managing resources far survival, by involving wives, children, and
other members according to their skils and education. Having insurance or BPJS for fishermen is
an important step in improving their protection and welfare, given the high risks faced when going
1o 523, According to Sar =t al. (2022) insurance for fishermen can avoid the risk of lasses dus fo
bad westher, baat sccidents, a5 well 35 poliution of the marine environment, which can cause
accidents, physical injuries. and ulfimately reduce or lose the income they rely on to meet family
neads.

Comparative Analysis of Adaptation of Young and Qld Fishermen

The test results of this anatysis show that the data distribution in the young and old fisher groups
follows a normal patiern, and the variance befween the two groups can be considered
homogensous. With these assumptions met, the t-test analysis showed a significant difference in
adaptsbilty betwesn young and old fishermen to cimate change.

Tahle 3. Normality and Homogeneity Test

Varlabiss OBz z Probez Tvala TEYF 1)
Young Age 107 1.198 011542
1.4553 0527
Ol Age 10 0.073 52914

Source: Processed Primary Data (2024)

In Takbe 3, the normality test obtained a significance value of 011 for the young fishermen group
and 0.52 for the old fishermen group. These results indicate that the distribution of dats in bath
groups can be considered to follow a nomal distribution, as the significance value is sbove the
commonly wsed limit of 0.05. Thus, the dats fuffillz the normality assumption required for
independent t-test analysis. The Wariance Ratio Test resuliz obizined an f value of 14553 with a
significance valus on a two-sided test of 0.0527. Given that this value is shightly greater than the
significance Bmit usad of 0.05. This result indicates that the varance betwesn the young fishermen
and old fishermen groups can be censidered homogeneous.
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Takle 4. Results of Independent T-Test Analysis of Young and Old Fishermen

Group n Magn 3td. Em. 3td. Dev.
Wouryg Fishermen (0} 107 3.5607 0.1565 16088
Oid Fisherrnen {1) 110 9636 01272 13336
Combined 7 17650 0.1009 14881
Differencs {0 - 1) 04029 0.2004
Tvalue : 20107 = 215 P-vallus (Two-@Ne0k: 0.0456

Source: Processed Primary Data (2024)

Bazed on table 4 the pvalue (two-ziled) shows s result of 00456, which is below the
commonly usad significance limit of 0.05. This result rejects the null hypothesis (Ha) which states
that thers is no average difference betwesn the young and old fishermen groups, and accepts the
alternative hypothesis (Ha) which stztes that there is an averape difference. This shows that there
is 3 difference between the adaptstions made by young and old fishermen. The mean valus of
young fishermen iz 3.5807 and the mean valus of old fishermen is 3.9836. The average difference
is -0.402%8, 5o it can be concluded that the averape walus in the young fishermen group is bower
than the old fishermen in the ability to adapt to climate change on the north coast of Madura |slsnd.
This is contrary to previous research which states that fishermen who are younger tend to be more
adaptive (Rahman & Teiba, 2021; Raiz et al, 2024; Samzh, Azrl, et al, 2019). This is because
although older fishers have higher levels of adaptahbility and experience, they may be less likely to
sdopt new technologies or actively paricipste in decision-making {Brown et al., 2018; Cohen et al.,
201d; Barnes et al, 2020). However, there are earfier studiss that suggest age is considered fo
influsnce fishers” adaptation practices, where older fishers are considersd to have better climate
chanpe adapistion capabiliies compared to youngsr fishers. This & due fo the extensive
knowdedge and expenience they have gained in fishing during climate change {Shaffril et al.. 2015
Ramli et al, 2018; M. Islam et al., 2014). It is necessary to increase the knowledge and expenence
of yaunger fishers in onder to create more effective and sustsinable adaptation strategies in facing
the challenges of climate changs.

CONCLUSION AND SUGGESTION

Conclusion

The conclusion of this study is that there are differences in the ability to adspt to cimate chanpe
b=tweaen young and old fishermen on the north coast of Madura Island. Younger fishers tend to be
more adaptive to the use of new technologies and modern methods, while older fishers rely on
experience and tradiionally acquired skills to deal with changing westher and sea conditions.
Howewer, older fishers show higher adaptability in sorme instances as their long experience helps
in recagnizing changing weather patterns.
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Supggestion

The research limitstions do not consider impartant factors such &35 govemment policy support.
gconomic conditiens, and fishers' sccess to the Istest technology and information that may affect
their adsptation to climate change. Another mitation is the use of descriptive method, which only
describes current adaptation without evaluating chanpss in adapiation ower the long term or
quantitatively measuring the impact of cimate changs on fishermen's catch or income over fime.
Future ressarch is recommended to inclede an in-depth analysis of axternal factors that influsnce
fichermen's adaptation to climate change, such as povernment policy support, access fo
technology. and sconomic condiions that can significantly affect their sdaptation ability. Future
research is alsa recormmendsd to adopt 3 lengitudinal appraach to observe the development of
fishers" adaptation over time, which will provide a clearer picturs of the long-term impact of climate
changs on fishers catch and income. In addition, the development of a community-based
adaptstion model that involves interactions between young and old fishers, a5 well as the sctive
robe of all family members in facing the challenges of climate change. is essential fo create a more
sustainabie and inclusive solution.
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