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Abstract. The present study was developed to evaluate small-scale fisher's welfare and determine the 
factors influencing it. Fisher terms of trade (FTT) index and the Tobit model were involved. Data was 
collected from 100 small-scale fishers using the cross-sectional technique. Results revealed that the FTT 
index value was 1.21, implying small-scale fishers were in adequate prosperity. Moreover, results also 
showed that education, experience, operational costs, revenue, and fisher group variables are 
statistically significant on the FTT index. The fisher's welfare can be increased by providing an 

infrastructure for education, improving technology, supplying incentives or subsidies for improving fishing 
activities and providing low-interest loans and credit facilities as financial support. 
Key Words: gill nets, Mahakam Cascade Lake, Tobit model, poverty. 

 

 

Introduction. Worldwide, fisheries are a crucial sector since they contribute to poverty 

alleviation, food security, and the suggested daily intake of omega-3 fatty acids (Belton & 

Thilsted 2014; Belhabib et al 2015; Susilo et al 2022; FAO 2022a). The world's fish 

production in 2020 reached 177.8 million tons, where almost 54% or 90.3 million tons 

come from capture fisheries. Of this, more than 37.88 million workers were engaged in 

capture fisheries (FAO 2020). Of overall capture fisheries, about 40% comes from small-

scale fisheries (SSF), and at least 12.74% or about 11.5 million tons was estimated to 

originate from inland fisheries (FAO 2022a; FAO 2022b). Furthermore, Indonesia is one 

of the leading fish-producing countries in global inland water capture production, ranking 

sixth after India, China, India, Bangladesh, Myanmar, and Uganda (FAO 2020). 

Moreover, Ministry of Marine Affairs and Fisheries Republic of Indonesia (IMMAF 2022) 

reported that the absolute value of Indonesia's inland water capture production in 2022 

was calculated at 0.58 million tons, accounting for 7.20% of Indonesia's capture 

fisheries. 

Although fisheries play an important role in livelihood, it is one of the most 

impoverished sectors. World Bank (2020) documented that globally, about 689 million 

people were in extreme poverty in 2017, with 48% coming from rural and coastal areas. 

Moreover, almost 62.2% of people work in agriculture, and fisheries are among the 

world's poorest. On the other hand, poverty rate reduction in Indonesia is progressing 

slowly. The decrease in poverty in 2019 compared to the previous year only reached 

2.06%, with 25.14 million poor people (BPS 2020; Susilo et al 2021). 

Many factors have indicated that SSF engaged in poverty. Béné (2003) explained 

that poverty among fishers was caused by the disruption of their livelihoods due to 

resource degradation or depletion. Lack of national government attention to the SSF 

compared to industrial fisheries, particularly subsidies and improving fishery 
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management systems (Villasante et al 2016; Schuhbauer et al 2017; Outeiro et al 2018). 

Also, Primyastanto et al (2013) proved that age and experience of fishers at sea 

influenced poverty. On the other hand, SSF's poverty in Indonesia is mainly caused by 

overfishing, impairment of marine resources and a fisher's debt patronage connection 

with traders (Adhuri et al 2016), and diminished fisheries productivity and conflict 

(Muawanah et al 2012). 

Currently, the Ministry of Marine Affairs and Fisheries Republic of Indonesia 

focuses on improving SSF's welfare to reduce the poverty rate, particularly post-

pandemic COVID-19, which caused a decline in fish prices and hampered the distribution 

of fishing (Campbell et al 2021). An instrument to measure the welfare of SSF is required 

to identify an accurate description of changes in small-scale fisher's welfare. The indicator 

of farmer income changes has been employed in recent years to identify the SSF's 

welfare. However, it is still not accurate to calculate the SSF's welfare since the 

consumption needs as an expenditure instrument are ignored. IMMAF introduced the new 

concept of measuring the fisher’s welfare by publishing the general and technical 

guidelines in 2001 through the Directorate General of Coasts and Small Islands (Basuki 

et al 2001). This concept was the fisher terms of trade (FTT) that considered the revenue 

and expenditure of the fisher's family (Basuki et al 2001). In addition, FTT identifies 

fisher's purchasing power in meeting their daily needs (Bidarkota & Crucini 2000; Anna et 

al 2019; Susilo et al 2021). 

Kutai Kartanegara Regency (KKR) is one of the regions in East Kalimantan 

province, Indonesia. The distribution of poor people in this regency was almost 56.99 

thousand in 2015, the region's most extensive distribution of poor people in the province. 

Of this, nearly 67.40% of poor people live in coastal and rural areas (BPS 2016; 

Erwiantono et al 2020). Moreover, KKR's capture fisheries reached 77.8 thousand tons, 

with 43.8% originating from inland waters, including Semayang Lake. This lake is 

connected to the Mahakam Watershed, with an area of 13 thousand hectares. Fishing in 

this lake is mainly conducted by small-scale fishers using gill nets (BPS 2022). Previous 

studies have been conducted in Semayang Lake (Mustakim et al 2019; Samuel et al 

2021; Mislan 2022; Sudarmo et al 2023). However, studies on employing the FFT for 

small-scale fisher's welfare and identifying factors influencing small-scale fisher's welfare 

in this area are scarce. Following these findings, this study analyzes the small-scale 

fisher's welfare as a representative of poverty and defines factors influencing the small-

scale fisher's welfare in Semayang Lake, Indonesia. 

 

Material and Method 

 

Study area and data collection. This study was carried out in the Semayang Lake, 

which is located on the Kutai Kartanegara Regency between 0°13′24.48” S and 116°27′-

117.55” E (Figure 1). This lake has an area of 13,000 hectares and is included in the 

Mahakam Cascade Lake along with two other large lakes, including Jempang and 

Melintang Lakes. In addition, Mahakam Cascade Lake is a lake that the Indonesian 

government has designated as one of 15 national priorities. Semayang Lake is one of the 

largest freshwater fisheries centers on the island of Kalimantan. Most of Kutai 

Kartanegara's freshwater fisheries production originates from this lake. In this lake, most 

small-scale fishers use gill nets. The samples of small-scale fishers were randomly chosen 

by applying questionnaire and face-to-face interviews. The sample size was selected 

employing the Slovin formula, as seen below, with a 10% margin of error (Tejada & 

Punzalan 2012): 

 

 
 

Where N represents the population, referring to the total number of fishers in 2021, n is 

the calculated sample size, and e is the desired margin of error. 

The total number of small-scale fishers in the study area was 11,634 in 2021 (BPS 

2022). By applying Slovin's formula with a 10% margin of error, a minimum sample size 
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of 99 small-scale fishers was calculated. However, 100 small-scale fishers were randomly 

selected to enhance the reliability of the results. One hundred small-scale fishers were 

selected and interviewed from August to October 2023 in four SSF villages in Semayang 

Lake, including Kota Bangun, Liang, Semayang, and Jantur villages. 

 

 
Figure 1. Map displays the location of the study area, Semayang Lake, Indonesia (map generated 

using Arc Map 10.1). 

 

Small-scale fisher’s welfare analysis. FTT is an indicator to estimate small-scale 

fisher's welfare according to the fisher's capacity to meet their subsistence needs. FTT is 

also known as subsistence terms of trade, where this indicator employs income and 

expense variables simultaneously (Bidarkota & Crucini 2000). FTT denotes the ratio of 

the revenue obtained from fish catch and other sources to the expenditure, consisting of 

the operational cost and the consumption needs (Basuki et al 2001). According to FTT 

interpretation, fishers are prosperous if FTT is greater than or equal to one and vice 

versa. FTT is formulated as follows (Susilo et al 2021): 

 

 
 

Where: FTT – fisher terms of trade index; Pxi - fish price from catches using gill nets; Qxi 

- fish quantity of catches; Pyi - input price from gill nets operation; Qyi - the input 

quantity of gill nets operation; Ri - income from other sources; and Ci - fishers household 

expenditures. 

 

Factors influencing small-scale fisher's welfare. The Tobit model is applied to 

examine the factors influencing small-scale fisher's welfare. The Tobit regression model 

estimates relationships between variables when the dependent variable is censored 

within a restricted range (Tobin 1958), as follows: 
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Where:  - an unobserved continuous dependent variable;  - a vector of 

independent variables;  - a coefficients vector;  - an independently distributed error 

term expected to be normal with a zero mean and constant variance ; and  - 

individual in the sample; 

The observed  variable can be developed as follows: 

 

 
 

The likelihood function for Tobit model as follows: 

 

 

 

Where  and  define the distribution and density function of the standard normal 

variable, respectively. β is a vector of Tobit maximum vector likelihood estimates; and σ 

defines the standard error of the error term. 

Table 1 describes the definition and measurement of variables applied for analysis. 

Age, education, experience, fishing effort, operational costs, revenue, and extension were 

continuous variables. The fisher’s group was entered into the model as a dummy 

variable. 

 

Table 1  

Definition and measurement of variables included in the Tobit model 

 

Variables Type Definition and measurement 

Dependent variable     

FTT index Continuous Fishers' welfare indicator 

Independent variables     

Demographic attributes     

Age Continuous Actual age of fishers in years 

Education Continuous 
Formal education level of fishers in 

years 

Experience Continuous Number of years in fisher experience 

Economics attributes     

Fishing effort Continuous The time used fishing using gill nets 

Operational costs Continuous 
The expenses required to acquire fish 

through fishing activities 

Revenue Continuous 
The money earned from fishing 

activities 

Social capital attributes     

Fisher’s group Dummy 
Member of a fisher's group, 1; 

otherwise, 0 

Extension  Continuous 
Number of visits of extension agent 

each year 

 

Results and Discussion 

 

Descriptive statistics. Table 2 displays a descriptive analysis of all variables. On 

average, small-scale fisher's welfare was adequately prosperous, as indicated by the FTT 

index of 1.21. For demographic attributes, the mean actual age was 42.34 years, 

implying that small-scale fishers were within the productive life phase. Working as a 

fisherman does not necessitate any educational background, a fact revealed by the mean 

actual education level of 7.53 years or junior high school. Most small-scale fishers had 
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experience carrying out their work, characterized by the mean actual small-scale fisher's 

experience of 11.04 years. In terms of economic attributes, small-scale fishers' average 

yearly fishing effort was arranged between 180 and 288 trips. Operational cost per trip 

ranged between 5.18 and 8.29 USD, with a mean of 6.36 USD. Meanwhile, revenue per 

trip was 19.19 USD, ranging between 15.04 and 24.07 USD. Regarding the social capital 

attributes, the table also shows that 70% of small-scale fishers were involved in the 

fisher group, while 30% were not. Lastly, the majority of the small-scale fishers 

opinionated that, on average, extension agents provided counseling between 6 and 12 

times in one year. 

 

Table 2 

Descriptive statistic of fishers 

 

Variables Mean Std. dev. Min. Max. 

Dependent variable         

FTT index 1.21 0.08 1.06 1.43 

Independent variables         

Demographic attributes         

Age 42.34 8.46 21 57 

Education 7.53 2.07 6 12 

Experience 11.04 2.92 3 20 

Economics attributes         

Fishing effort 230.16 43.73 180 288 

Operational costs 6.36 1.15 5.18 8.29 

Revenue 19.19 3.64 15.04 24.07 

Social capital attributes        
Fisher’s group 0.7 0.46 0 1 

Extension  10 2.59 6 12 

 

Fisher terms of trade index. Table 3 displays the FTT index estimation. As mentioned 

earlier, the FTT index is a fisher's welfare indicator directing to the ratio between the 

index of the price obtained by the fishers for their fishing activity's product and the index 

of the costs incurred. The table shows that the average fisher's revenue is valued at USD 

5.850 year-1, consisting of revenue from fishing activities (USD 4.400) and non-fishing 

activities (USD 1.450). The average fisher's expenditure is valued at USD 4.830 year-1, 

consisting of costs of fishing activities (USD 1.580) and household expenditures (USD 

3.250). Thus, fisher's welfare using the FTT index is valued at 1.21, greater than 1, 

meaning that most fishers are adequately prosperous. 

 

Table 3 

Fisher terms of trade (FTT) estimation 

 

Description Average (USD year-1) 

Revenue from fishing activities 4400 

Revenue from non-fishing activities 1450 

Costs of fishing activities 1580 

Household expenditures 3250 

Fisher terms of trade 1.21 

 

Factors influencing the small-scale fisher’s welfare. Table 4 shows the empirical 

estimation of the Tobit model. The FTT index is a dependent variable represented as a 

proxy of small-scale fisher's welfare. There are eight variables that have been identified 

as independent variables. The estimated Tobit model is a good fit for the model as the 

value of the Likelihood Ratio-Chi-Square test (94.88) is significant at a 1% significance 

level. Also, Pseudo R2 is 0.4, indicating that the model is a good fit since the result was 

between 0.2 and 0.4 (McFadden 1978). Seven of the eight variables examined in the 

Tobit model affected the FTT index. 
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Based on the results obtained for demographic attributes, the education variable is 

statistically significant at 5% and has a positive coefficient. Meanwhile, the experience 

variable is considerable at 1% and has a positive coefficient. Regarding economic 

attributes, the estimated coefficient for operational costs has a negative coefficient with 

statistically significant influences on the FTT index at 1%. The revenue variable, 

meanwhile, is statistically significant at 1% and has a positive coefficient. Only fisher’s 

group variable is statistically significant at 5% for social capital attributes and has a 

positive coefficient. 

Education positively and significantly influenced the FTT index (p<0.05). It 

indicated that well-educated small-scale fishers had a higher chance of increasing their 

welfare. Well-education helps improve fishing techniques. Thus, it has an impact on 

fishing productivity and affects, then, their income. This result is in line with Dahlia et al 

(2022) who proved that education influenced fisher's welfare. However, a comparison 

with the results from Husni et al (2022) showed the contrary, where education did not 

influence fisher's welfare. Similarly, the other variable that had a positive and significant 

effect on the FTT index was experience with a p-value less than 0.01. It implies that 

more years applied in fishing activities bring more success to the fishers. Dahlia et al 

(2022) stated that fisher's experience could manage well-fishing operations by increasing 

production and reducing operational costs. On the contrary, Anna et al (2019) and Husni 

et al (2022) documented that experience did not statistically affect the FTT index since it 

did not guarantee that it could influence a fisher's professional success. 

In terms of economic attributes, cost and revenue variables were statistically 

related to the small-scale fisher's welfare. The parameter estimate of the operational cost 

variable was negative and significant toward the FTT index with a p-value less than 0.01. 

It expressed that the small-scale fishers with a higher cost for fishing operations had the 

worst chance of improving welfare and vice versa. This finding is in line with Sukono et al 

(2021), and Dahlia et al (2022), who proved that operational costs in fishing activities 

related to small-scale fisher's welfare. Meanwhile, the revenue variable had a statistically 

significant positive coefficient with a p-value of less than 0.01. It indicates that small-

scale fishers with higher revenue had better welfare improvement chances and vice 

versa. This finding aligns with Dahlia et al (2022), in which the revenue variable had a 

significantly positive relationship with the FTT index, implying that small-scale fishers 

with higher revenue had a high chance of improving welfare. 

Regarding social capital attributes, fisher's group positively and significantly 

influenced the FTT index (p<0.05). It implied that small-scale fishers were more likely to 

increase welfare if they were a member of a fisher group. In fact, the low education of 

small-scale fishers in the study area highlighted the importance of fisher group 

memberships to obtain opportunities to gain access to information and exchange ideas on 

fishing activities. Therefore, it encourages them to enhance their experience and learning 

capability (Susilo et al 2017). 
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Table 4 

Tobit model estimates of the FTT index 

 

Variables Coefficient Std. error t-value 

Demographic attributes    

Age -0.0010 0.0007 -1.36 

Education 0.0061** 0.0028 2.21 

Experience 0.0123*** 0.0023 5.28 

Economics attributes    

Fishing effort -0.0001 0.0001 -1.26 

Operational costs -0.0195*** 0.0049 -3.99 

Revenue 0.0067*** 0.0016 4.25 

Social capital attributes 
  

 

Fisher group 0.0280** 0.0126 2.22 

Extension 0.0025 0.0022 1.15 

Constant 1.0598*** 0.0633 16.75 

Model diagnosis 
  

 

Log–likelihood 153.56 
 

 

LR Chi Square 94.88 
 

 

Pseudo R2 0.40 
 

 

Observations 100 
 

 
 Note: ***, and ** indicate significance level at 1%, and 5%, respectively. 

 

Conclusions. Some significant findings emerged from the study. Results reveal that 

most of the fishers are adequately prosperous. However, results also indicated that some 

factors determined the survival of small-scale fisher's welfare. Identifying and addressing 

these factors is crucial to ensure the continued welfare of small-scale fishers. Findings 

from the Tobit model show that demographic, economic, and social capital variables 

influence the likelihood of a fisher improving their welfare. Since education and 

experience variables significantly influence small-scale fisher's welfare, decision-makers 

can provide an infrastructure for education to improve the skills of the fishers, 

particularly for the fishers who have low education, by registering them into coastal 

learning organizations, including high school equivalency, vocational training, and adult 

literacy courses. Moreover, by encouraging studies and development concentrating on 

fisheries, the decision-makers can improve technology-capturing fisheries and other 

fishery activities. 

Another finding reveals that operational costs and revenue influence the fisher's 

welfare. Decision-makers should provide incentives or subsidies for improving fishing 

activities, mainly small-scale fishers supporting improved fish productivity and reducing 

operational costs. In addition, low-interest loans and credit facilities can be delivered as 

financial support to fishers in fishery enterprises. The fisher group plays a crucial role in 

improving the welfare of fishers, as evidenced by the fisher group variable influencing the 

FTT index in this study. Therefore, policy interventions encouraging the fisher group 

membership could be applied to increase the fisher’s welfare. 
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