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Abstract. Banten Bay, northwest Java, Indonesia supports the livelihood for coastal communities,
including small-scale fishermen. This study seeks to evaluate the welfare of small-scale fishermen in the
Banten Bay area. The research included 336 participants from three districts in the western
(Bojonegara), central (Kasemen), and eastern (Pontang) regions. The methodology employed scoring
and index-based characteristics, and an economic dimension approach. Results from the characteristic-
based welfare index indicate that 63.39% of Banten Bay fishermen have a moderate welfare level,
28.57% are at a high level, and 8.04% are at a low level. According to fishermen's perceptions, the
economic dimension-based welfare level reveals that 92.86% of fishermen fall into the moderate welfare
category, with 4.76% at a low level and 2.38% at a high level. Both methods yield the same result,
indicating that the well-being of fishermen is at a moderate level. This result suggests that the
livelihoods of fishermen in the Banten Bay area are still reliable in meeting their living needs.
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Introduction. Indonesia is one of the maritime nations endowed with abundant fisheries
resources. One significant community heavily reliant on marine resources is represented
by the small-scale fishermen. Small-scale fishermen dominate the capture fisheries in
developing countries (Pauly & Zeller 2016; Sari et al 2019; Malik et al 2019). Banten Bay
coastal area in Indonesia, located in the northern coastal area of Java, is a notable
fishing ground where many small-scale fishermen operate vessels under 10 GT (gross
tonnage). Small-scale fishermen in the coastal regions of Banten Bay play a crucial role
in the local economy and provide sustenance for the community.

As a recurring issue in the Sustainable Development Goals (SDGs) program
(Barbier & Burgess 2017), the welfare of small-scale fishermen often remains low due to
challenges related to poverty and environmental degradation (Nayak et al 2014; Stacey
et al 2021; Zulkipli et al 2021). Banten Bay's small-scale fishermen face difficulties
because the fishing industry must keep up with other industries and tourism (Cadith
2019; Noviani et al 2020). Welfare is a crucial factor for fishermen because, with
sustainable welfare, their livelihoods in the fishing sector can continue to meet their daily
needs. Thus, the welfare of small-scale fishermen in the coastal areas of Banten Bay
deserves further investigation, considering government policies, sustainable marine
practices, and the needs of fishermen to preserve their livelihoods.

This research aims to assess the welfare of small-scale fishermen in the coastal
area of Banten Bay and the influencing factors. The findings of this study are expected to
provide better insights into the welfare conditions of small-scale fishermen in the area.
The results can be a foundation for the government, non-governmental organizations,
and relevant stakeholders to develop better policies supporting the welfare of small-scale
fishermen.
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Material and Method

Description of the study site. The study area of this research is Banten Bay, in the
northern coastal region of Serang Regency, in the northwest part of Java Island, facing
the Java Sea. Geographically, Banten Bay is precisely located between 05°54'30" and
06°04'00" latitude south and 106°04'00" to 106°15'00" longitude east (Saraswati &
Abubakar 2020).

Data and data collection. The study used both primary and secondary data. Secondary
data are sourced from literature provided by relevant institutions and agencies regarding
the research topic. On the other hand, preliminary data are collected through field
surveys, utilizing a questionnaire as the primary tool. The survey questionnaire addresses
12 welfare indices, focusing on the socio-economic aspects of small-scale fishermen
households. Furthermore, data on fishermen's perceptions of welfare were collected,
encompassing 19 indicators within the economic dimension. The data collection phase
spanned five months, from June to October 2021.

Sampling. A total of 336 fishermen from three districts in Banten Bay participated in the
interviews, with these districts situated in the western (Bojonegara), central (Kasemen),
and eastern (Pontang) regions of the bay. The fishermen sampled in this study are small-
scale fishermen who operate fleets with less than ten gross tons (Ministry of Marine
Affairs and Fisheries of the Republic of Indonesia 2016).

Data analysis. The study estimates the welfare level through two approaches, i.e., the
10-indicator method from data from the Central Statistics Agency of the Republic of
Indonesia (2015) that has been modified into 12 indicators, and the welfare index based
on economic perception. The 12-indicator method delves into various socio-economic
aspects, presenting a detailed view of fishermen's welfare and allowing for a
comprehensive analysis of factors shaping their welfare. The welfare index based on
economic perception focuses on how fishermen subjectively perceive and experience
economic risks, enriching quantitative data with qualitative insights into their financial
challenges.

The first approach employs 12 indicators: education level, the proportion of family
members working, age, work experience, ownership of fishermen's insurance, living
conditions, electricity availability, sanitation facilities, road conditions, healthcare
accessibility, clean water availability, and the number of assets owned. Scores with
higher categories are assigned higher values compared to others. Table 1 shows the
welfare indicators based on respondent characteristics, and the scores are defined
according to categories. Then, validation is undertaken using the Pearson correlation
applied to those twelve indicators to identify variables that should be omitted from the
analysis of the welfare index (Chan & Idris 2017; Anggraini et al 2020). The scoring
method was applied to calculate the level of welfare (Cahyadinata et al 2019) by finding
the difference between the highest and lowest scores among the 12 indicators and then
dividing by the number of classifications used. Three classifications are used in this case,
i.e., low, moderate, and high. The welfare score was set at ranges from 0-100, calculated
with the following equations (1, 2):

Ve= Lt X; equation 1
5

IK = —x 100 equation 2
M

Where Sc is the number of welfare score, n is the number of variables (n =1, 2, ..., 12),
X = indicator score and SM is the maximum score. After the index is obtained,
respondents are grouped into 3 categories using the next equation (3):

- IR, — IKmir
RE = max min

- equation 3
JE

AACL Bioflux, 2023, Volume 16, Issue 6. 3391
http://www.bioflux.com.ro/aacl



Where RK is the range of index class, IKmax is maximum value and IKmin is minimum
value of welfare index and JK is the number of classes or welfare categories.

Table 1
Welfare indicators of small-scale fishermen based on respondents characteristics

No Indicator Categories Score
High school 3
1 Level of education Elementary to junior high 2
school
Unfinished elementary school 1
i - 0,
> The percentage oii_family members Mtgitr(:?gz;l.ogﬁ/z) ;
working Low (0 - 33%) 1
3 Age Productive (15-64) 2
Nonproductive (others) 1
High (> = 10 years) 3
4 Work experience Medium (5-10 years) 2
Low (< 5 years) 1
Possess 3
5 Fisherman's insurance In process of acquiring 2
Does not possess 1
Permanent 3
6 House condition Semi-permanent 2
Not permanent 1
Easy 3
7 Electricity access Quite easy 2
Difficult 1
Inside the house 3
8 Sanitation facilities Sharing washroom 2
Riverbank 1
Good 3
9 Road condition Medium 2
Bad 1
Easy 3
10 Healthcare access Quite easy 2
Difficult 1
Easy 3
11 Clean waters access Quite easy 2
Difficult 1
Many (6-8 unit) 3
12 Number of assets owned Moderate (4-5 unit) 2
Few (0-3 unit) 1

The second approach (Table 2) utilizes the perception-based economic welfare index to
measure the extent to which fishermen are vulnerable to economic factors affecting their
livelihoods. This index can be employed to assess the welfare levels of fishermen in the
research location. Factors considered for the perception-based economic vulnerability
index include: 1) labor force; 2) income comparison; 3) marketing; 4) alternative
employment; 5) sales targets; 6) selling locations; 7) price determination; 8) fish sales
profit; 9) economically high-yield captures; 10) ownership of fishing equipment; 11)
catch meets needs; 12) shared losses; 13) impact of fish sales patterns; 14) ease of
purchasing fuel; 15) ease of engine repairs; 16) ease of buying fishing gear; 17) ease of
boat repairs; 18) seasonal job shift strategy; 19) changes in the humber of workers.
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Table 2

Measurement of welfare indicators for small-scale fishermen in Banten Bay

Categories (score)

No Indicator

1 Labor force

2 Income comparison

3 Marketing

4 Alternative occupation

5

6 Selling locations

7 Price determination

8 Fish sales profit

9 High-economic catches
10 Ownership of fishing gear
11 Catch meets needs

12 Shared losses

13 Fish sales patterns impact
14 Ease of purchasing fuel
15 Ease of engine repairs
16  Ease of buying fishing gear
17 Ease of boat repairs

18 Seasonal job shift strategy
19 Changes in workers number

Very difficult (3) - Difficult (2) - Easy (1)
Lower (3) - Same (2) - Higher (1)
Middleman (3)- Auction (2) - Direct Selling (1)
None (3) - Few (2) - Many Jobs (1)

Sales targets Local Banten (3) - Outside Banten (2) — Export (1)

Always (3) - Rarely (2) - Never (1)
Never (3) - Rarely (2) - Always (1)
Never (3) - Rarely (2) - Always (1)
Never (3) - Rarely (2) - Always (1)

Rent (3) - Shared (2) - Own (1)

Never (3) - Rarely (2) — Always (1)
Never (3) - Rarely (2) - Always (1)
Many (3) - Some impact (2) - No impact (1)
Difficult (3) - Somewhat difficult (2) - Easy (1)
Difficult (3) - Somewhat difficult (2) - Easy (1)
Difficult (3) - Somewhat difficult (2) — Easy (1)
Difficult (3) - Somewhat difficult (2) — Easy (1)

None (3) - Few (2) - Many (1)

Decrease (3) - Same (2) - Increase (1)

Results And Discussion

Welfare indicator selected. Following the validation of the 12 indicators in this study, it
was noted that the variables related to the percentage of employed family members and
age are deemed invalid due to their Pearson correlation values falling below the critical
threshold. Consequently, these variables must be excluded from the computation of the
welfare index. The utilized indicators results are presented in Table 3.

Table 3
Validity test of welfare indicators for small-scale fishermen in Banten Bay
. Sig (Pearson r table .
Indicator correlation) (0.01) Description
Working family members proportion PRO 0.0113 0.8368 Not Valid
Educational level EDU 0.3249 0.0000 Valid
Age AGE 0.0475 0.3852 Not Valid
Experience EXC 0.2696 0.0000 Valid
Fishermen's insurance INS 0.5056 0.0000 Valid
Housing conditions LIV 0.4698 0.0000 Valid
Water accessibility WAT 0.6015 0.0000 Valid
Electricity accessibility ELC 0.3799 0.0000 Valid
Sanitation facilities SAN 0.4766 0.0000 Valid
Road conditions ACC 0.5228 0.0000 Valid
Healthcare accessibility HEA 0.4017 0.0000 Valid
Owned assets JMA 0.3043 0.0000 Valid

After the validation process, the assessment of welfare status among small-scale
fishermen based on the number of respondents and percentages is presented in Table 4.
The welfare index is measured using 10 indicators with a minimum score of 12 and a
maximum score of 35. With three categorical classes, the boundaries for the three
welfare categories are low, if ranging from 14 to 19.33; moderate, at the level of 19.34

to 24.67; and high, at the level of 24.68 to 30.
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Table 4

Measurement of welfare indicators based on respondent characteristics

No Indicator Categories Number Percentage
High School 19 2.79
1 Level of education Elementary to junior high school 170 89.47
Unfinished elementary school 147 43.75
High (> = 10 years) 254 75.60
2 Work experience Medium (5-10 years) 68 20.24
Low (< 5 years) 14 4.17
Possess 82 24.40
3 Fisherman's insurance In process of acquiring 20 5.95
Does not possess 234 69.64
Permanent 231 68.75
4 House condition Semi-permanent 85 25.30
Not permanent 20 5.95
Easy 279 83.04
5 Electricity access Quite easy 56 16.67
Difficult 1 0.30
Inside the house 303 90.18
6 Sanitation facilities Sharing washroom 5 1.49
Riverbank 28 8.33
Good 129 38.39
7 Road condition Medium 160 47.62
Bad 47 13.99
Easy 191 56.85
8 Healthcare access Quite easy 122 36.31
Difficult 23 6.85
Easy 172 51.19
9 Clean waters access Quite easy 126 37.50
Difficult 38 11.31
Many (6-8 unit) 25 7.44
10 ~ Number ijssets Moderate (4-5 unit) 177 52.68
owne Few (0-3 unit) 134 39.88

The analysis of welfare status using 19 economic indicators indicates that both the
marketing variable (EKON3) and the impact of the sales pattern of captured fish
(EKON13) are deemed invalid, leading to their exclusion from the overall calculation. The

results of the validity tests for the economic dimension

fishermen can be found in Table 5.

indicators of small-scale

Table 5
Validity test of economic dimension indicators
Factors i’grr(ge;;sg; ? 530[) 1/ ? Description

Labor force EKON1 0.3068 0.0000 Valid
Income comparison EKON2 0.3476 0.0000 Valid

Marketing EKON3 0.0626 0.2528 Not Valid
Alternative occupation EKON4 0.3905 0.0000 Valid
Sales targets EKONS -0.0923 0.0911 Valid
Selling locations EKON6 0.1904 0.0005 Valid
Price determination EKON7 0.1821 0.0008 Valid
Fish sales profit EKON8 0.4857 0.0000 Valid
High-economic catches EKON9 0.4824 0.0000 Valid
Ownership of fishing gear EKON10 0.1374 0.0117 Valid
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Catch meets needs EKON11 0.4376 0.0000 Valid

Shared losses EKON12 -0.1756 0.0012 Valid

Fish sales patterns impact EKON13 -0.0275 0.6150 Not Valid
Ease of purchasing fuel EKON14 0.5306 0.0000 Valid
Ease of engine repairs EKON15 0.5239 0.0000 Valid
Ease of buying fishing gear EKON16 0.4959 0.0000 Valid
Ease of boat repairs EKON17 0.4136 0.0000 Valid
Seasonal job shift strategy = EKON18 0.3777 0.0000 Valid
Changes in workers number EKON19 0.1221 0.0252 Valid

Assessment of welfare index. The assessment of fishermen's welfare, considering
respondent characteristics, generated scores and indices ranging from 14 to 30, with an
average of 22. Generally, welfare is categorized as moderate (63.39%), high (28.57%),
and low (8.04%). Overall, small-scale fishermen in Banten Bay tend to experience low
welfare, aligning with previous studies that such fishermen often face poverty and hunger
(Arthur et al 2021). The welfare index with an economic dimension mainly falls into the
moderate level with 92.86%, high level with 2.38% and low level with 4.76%. These
results suggest that welfare assessments based on characteristics and economic
dimensions are comparable, placing welfare in the moderate category.

Conclusions. The welfare of small-scale fishermen in the Banten Bay based on
characteristics falls into the moderate welfare category, accounting for 63.39% of total
responses, while the high level is at 28.57%, and the low level is at 8.04%. The welfare
assessment using an economic dimension approach indicates that fishermen are in the
moderate welfare category at 92.86%, low welfare at 4.76%, and high welfare at 2.38%.
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