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Abstract. This study aims to assess the household diversification of coastal fishing on the welfare of 

coastal communities in the District of Kabila Bone, Bolango District, for 5 months, since October 2019- 

December 2019. Samples of the coastal community of 200 people, making do with a survey method. The 

data collected are primary data and secondary data were done by using observation, interview techniques, 

documentation techniques. Based on the model developed from the relevant theory, then tested on a 

model using the Structural Equation Model (SEM) based on SMART PLUS. The results of the analysis of 

business diversification models suggest that the utilization of environmental services does not affect the 

welfare of coastal communities.  

1. Introduction 

Diversification of businesses in several coastal areas needs to be carried out, so that the efforts of 

coastal communities not only focus on fishing but can also be directed to other businesses outside the 

fishing field. Diversification is expected to be able to provide added value to coastal communities and 

environments where, with efforts to diversify communities, especially fishermen have the opportunity 

to increase their income if they do not go to sea, because there is another income that can sustain their 

lives. Increased incomes from other sectors as part of the diversification of coastal community 

businesses are expected to encourage communities not to damage the coastal environment and 

indirectly have helped in the recovery of coastal areas from exploitation that has been done before. 

The economic structure in Bone Bolango District until 2014 was still dominated by the agriculture, 

livestock, forestry and fisheries sectors with a contribution of 39.89% - 40.07 in the last five years. 

Relatively, regional economic development is still strongly influenced by the role of the primary 

sector. The role of the industrial sector is expected to be stronger. At the beginning of the 2010 

RPJMD period [21], the role of the manufacturing sector was 12.21%, but at the end of the 2014 

period the contribution declined to 11.58. This choice is also very dependent on the policy where the 

basis for implementing activities or decision making is basically choosing alternatives [7].  During the 

years 2011 to 2015 showed fluctuating conditions in which in 2011 and 2012 the condition of the Gini 

ratio of Bone Bolango Regency was at <40 which means it has a low level of inequality, whereas in 

2013 and 2014 the gini ratio> 40 which means to have the level of moderate inequality is 0.4314. In 
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2015 the Gini ratio declined again and was <40 which is 0.34 which shows a low level of income 

inequality [22]. The same above, [illustrates that the micro level and macro level models Apart from 

being referred to as part of a fieldwork approach that can provide input in a policy context, the macro 

level is more inclined to the historical dimension as part of the context of community empowerment 

[40]. 

  The effect of environmental changes on the socio-economic life of coastal communities, shows that 

the level of welfare can affect environmental changes in terms of economic and social aspects [2]. 

Livestock is one of the important components in the farming system in various places in Indonesia. 

Even though the basic life of the farm family is filled with food crops [8], livestock production is often 

important for farmers to be able to get cash, or as capital savings, supply of manure, and animal power 

and is a high quality food ingredient for household members.  

Previous research [19], concerning the Model of coastal tourism management towards the 

development of an independent tourism village in Central Lombok District, Indonesia [10], where two 

variables have a significant effect on management coastal tourism villages, namely the perception of 

coastal communities and coastal ecotourism. [34], it was emphasized that understanding the 

restructuring of coastal population structures, social relations and the housing market was very 

important to advance the debate about social segregation and divided societies, particularly in the 

context of changing national welfare and housing benefit policies [4].  

This happens because of the limited fishing area around the coast causing low production and 

income of fishermen which will impact on the level of welfare of the fishing community itself [6]. The 

relationship between the potential of coastal areas with prosperity is explained in the form of 

diversification of business carried out by the community Coastal diversification is expected to be able 

to improve the welfare of coastal communities because their income is not only sourced from one 

business that is a fishing business but can also be obtained from other businesses namely livestock 

business and environmental management [2].  

 
2.  Material and Methods 

This research. using a sampling technique with purposive sampling. Sense is: the technique of taking 

samples with not based on random, regions or strata, but based on the consideration that focuses on 

specific objectives and population research areas have high levels of diversity are the same then 

determined to select a sub-district Kabila Bone, with consideration a high diversity that is the majority 

of people have a job Fishermen have fishing gear, Breeders and utilization of environmental services, 

then selected six villages that have criteria that is from the village Botutonuo, Olele, Molotabu, with 

the number of respondents 184.  

Household fishermen who represent criteria for respondents with determination respondent criteria 

are as follows: coastal fishing communities by having fishing gear, coastal communities keeping 

livestock, coastal communities have the utilization of environmental services, as well as coastal 

communities that have a sideline as fishermen, ranchers, environmental services. Methods of site 

selection and sample using purposive sampling method/technique inferential statistical analysis [33], 

to test the hypothesis of an association between independent variables and fixed variables to test the 

hypothesis using Structural Equation Model (SEM) based PLUS [33]. SEM uses to allow the PLS 

model of the relationship between variables recursive (Sarah) only.   

Based on the identification of the problem, this research is limited to the relationship between 

environmental sustainability, community welfare, community income and the utilization of available 

natural resources in the form of business diversification in the coastal areas. The chosen variable is a 

variable based on theory and facts that directly affects the welfare of the community and the 

preservation of the coastal environment, in this case the dependent variable is determined the welfare 

of the coastal community (Y1) by measuring income from diversification efforts and their impact on 

the indicators that determine welfare. The dependent variable for the sustainability of the coastal 

environment (Y2) is determined by measuring the effect of welfare and diversification efforts on 

indicators of coastal environmental sustainability [20].  
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The independent variables will be chosen according to consideration based on the empirical 

conditions of the coastal area, the ability of researchers and the availability of supporting theories and 

characteristics of the study area [11]. The independent variables chosen are the income of the coastal 

community from the fishing business (X1), the income of the coastal community from the livestock 

business (X2) and coastal community income from environmental management efforts (X3). The 

selection of the variables above as the object of research is based on the consideration that the 

condition of the welfare of coastal communities is very much determined by the decision in 

determining the pattern of business undertaken [40]. 

 

3.  Results and Discussion 

3.1 Average Variance Extracted (AVE) and square root of AVE (Root of AVE) 

Average variance extracted (AVE) or AVE roots are used to measure the reliability of component 

scores of latent variables. The value of AVE or AVE root which is greater than 0.500 indicates that 

discriminant validity has been achieved, that is the indicator used has been able to explain the 

variables formed rather than other variables. The following are presented in table 23 are the results of 

the calculation of the value of AVE and square root of average variance extracted (root of AVE). If the 

value of the square root of average variance extracted (root AVE) of each latent variable is greater 

than the value of the latent variable AVE, then the instrument variable is also said to be valid 

discriminant. 

Table 1. AVE Value and AVE Root Research Variables 

Variable AVE 
Root  

AVE 

Fishing Business (X1) 0.529881 0.727929 

Animal Husbandry Business (X2) 08800824 0.894888 

Business management of the environment (X3) 0.740556 0.860556 

Welfare (Y1) 0.514253 0.717114 

Environmental Sustainability (Y2) 0.592674 0.769853 

Source: Data processed, 2019 

 

The test results in table 1 show that the square root value of the average variance extracted (AVE 

root) of all variables designed in this study is greater than the AVE value, so the instrument of each 

variable is said to be valid discriminant. In addition, the root value of AVE both from fishing business, 

animal husbandry business, environmental management business, welfare and environmental 

sustainability are above the tolerance limit of 0.50. This can mean that fishing, livestock business, 

environmental management, welfare and environmental sustainability have good discriminant validity. 

Thus, the research instrument used to measure all constructs or latent variables in this study meets the 

discriminant validity criteria. 

The measurement model (outer model) is used to test the construct validity and instrument 

reliability. Validity test is conducted to determine the ability of research instruments to measure what 

should be measured. While the reliability test is used to measure the consistency of measuring 

instruments in measuring a concept or can also be used to measure the consistency of respondents in 

answering statement items in a questionnaire or research instrument. The convergent validity of the 

measurement model can be seen from the correlation between the indicator score and the variable 

score. The indicator is considered valid if it has a AVE value above 0.5 or shows that all outer loading 

dimensions of the variable have a loading value> 0.5 so that it can be concluded that the measurement 

meets the convergent validity criteria. 

 

3.2 Composite Reliability and Cronbach Alpha 

Composite reliability and Cronbach alpha are used to test the value of reliability or reliability among 

the indicators of the construct that constitutes it. Value of composite reliability and Cronbach alpha is 
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said to be good, if the value is above 0.60. In other words, the value of composite reliability and 

Cronbach alpha was good indicates that the discriminant validity has been reached. The following 

table 2 is the result of testing the composite reliability and Cronbach alpha measurement models in this 

study.  

Table 2. Value of composite reliability and Cronbach alpha research variables 

 Variable 
Composite  

Reliability 
Cronbach Alpha 

Fishing Business (X1) 0.838070 0.765145 

Animal Husbandry Business (X2) 0.951988 0.934880 

Business Utilization of Environmental 

Services (X3) 
0.933815 0.908740 

Welfare (Y1) 0.855374 0.791060 

Environmental Sustainability (Y2) 0.793659 0.698550 

 

Based on table 2 it can be seen that the composite reliability value of the fishing business variable 

(X1) is 0.838; livestock business variable (X2) of 0.952; Business environment management variable 

(X3) of 0.934; welfare variable (Y1) of 0.855 and environmental sustainability variable (Y2) of 0.794 

and of value greater than the limit value of 0.600. This can be interpreted that the latent variables used 

have good composite reliability. In addition, the Cronbach alpha value of the fishing business variable 

(X1) was 0.765; livestock business variable (X2) of 0,935; Business environment management 

variable (X3) of 0.909; welfare variable (Y1) of 0.791; and environmental sustainability variable (Y2) 

of 0.699 and a value greater than 0.600 and it can be said that the latent variable has high reliability. 

Thus, all instruments used in this study have met the criteria or are suitable for use in the 

measurement of all latent variables, namely: fishing business, animal husbandry business, 

environmental management business, welfare, and environmental sustainability variables, because 

they have good validity and reliability or high reliability. The results of convergent validity and 

discriminant validity evaluations of indicators or variables as well as composite reliability and 

Cronbach alpha for indicators or variables, it can be concluded that indicators as gauges of latent 

variables, respectively, are valid and reliable gauges. Thus, evaluation of inner models or structural 

model measurements, namely goodness of fit or R-square and Q-square values can be known. 

 

3.3 Hypothesis Testing Direct Effects 

Direct hypothesis testing on the influence of fishing businesses, animal husbandry businesses, 

environmental promotion efforts on welfare and the influence of fishing businesses, animal husbandry 

businesses, environmental management efforts on environmental sustainability can be seen in table 1, 

The results of testing the direct effect between research variables in addition to being shown by the 

path coefficient and t-statistics, can also be seen in the path diagram in Figure 1. 

 

Table 3. Path coefficient results and hypothesis testing for direct effects 

  Exogenous Variables 
Endogenous 

Variables 

Path 

coefficient 

t-statistics  

tcritic = 1,960 
Result 

Fishing Business (X1) Welfare (Y1) 0.718953 3,832844 Significant 

Fishing Business (X1) 
Environmental 

Sustainability (Y2) 
0.636038 2.532659 Significant 

Animal Husbandry 

Business (X2) 
Welfare (Y1) 0.038136 0.354644 Not significant 

Animal Husbandry 

Business (X2) 

Environmental 

Sustainability (Y2) 
-0.100301 0.925829 Not significant 

Business Utilization of 

Environmental Services 

(X3) 

Welfare (Y1) -0.033821 0.239015 Not significant 
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Environmental 

Management Business 

(X3) 

Environmental 

Sustainability (Y2) 
0.288143 3,326990 Significant 

Welfare (Y1) 
Environmental 

Sustainability (Y2) 
0.610206 2.985647 Significant 

Source: Data processed, 2019 

 

 
Figure 1. Path coefficient diagram and hypothesis testing for direct influence 

Note: s = significant; ts = insignificant 

Source: Data processed, 2019 

 

This literature review aims to identify and analyze the trends, datasets, methods and frameworks 

used in the topic of attribute independence assumption assumptions on NB between 2010 and 2018. 

Based on the inclusion and exclusion criteria designed, it shows 71 study studies of attribute 

independence assumptions on the published NB between January 2010 and December 2018 are 

investigated in this literature review have been conducted as a review of systematic literature.  

Based on the analysis results as shown in table 8 and figure 1, it appears that the direct influence 

between the research variables is both significant and not significant. Of the six direct influences 

between the variables tested, there are three direct influences that have a significant effect and three 

direct influences that have no significant effect. Fishing business variables (X1) significantly influence 

welfare (Y1), and environmental sustainability (Y2). Business variable utilization of environmental 

services (X3) has a significant effect on environmental sustainability (Y2). Variables that have no 

significant effect are livestock business variables (X2) on welfare (Y1) and environmental 

sustainability (Y2) and business services utilization variables (X3) on welfare (Y1). 

The measurement model is used to test the validity and reliability, while the structural model is 

used to test causality (hypothesis testing with predictive models). [19], explained 45 that PLS is an 

analytical method that is soft modeling because it does not assume the data must be of a certain scale 

measurement, which means the number of samples can be small (under 100 samples). The 

fundamental difference between PLS which is SEM based variant with LISREL or AMOS which is 

covariant based is the intended use. Compared to covariance based SEM (which is represented by 

AMOS, LISREL and EQS software) component based PLS is able to avoid two major problems faced 

by covariance based SEM, namely inadmissible solution and indeterminacy factor [34].     

The testing of the direct influence path coefficient and the research hypothesis aims to answer 

whether the proposed hypothesis can be accepted or rejected. The results of testing the direct effects 

and hypotheses, can be explained, if the value of the critical ratio (CR) is greater or equal to 2, it can 

be concluded that the resulting factor loading coefficient is significant [28]. The significance shown by 

each indicator variable explains that each indicator variable determines the fisheries business. These 

indicators are indicators that are built based on theories that explain the relationship between variables 
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and capture fisheries business. These indicators explain the phenomena associated with fishing efforts 

undertaken by coastal communities. As a community group, coastal communities also depend their 

lives on fishing efforts both done using modern and traditional equipment.   

The greater the size of the fleet does not always show a positive relationship because the smallest 

index value actually occurs in the fleet [21], the development of fishing businesses based on fleet class 

would be better if it was developed in two classes, namely less than 5 GT or 11-30 GT[16] ; [22].  The 

capture fisheries business itself is a business that requires linkages between certain components so that 

the results obtained can be maximized, if the components that are required in the capture fisheries 

business are not fulfilled, the produced production will not be maximized. [34], argued that the 

components that play a role in the capture fisheries system are, the community, production facilities, 

production processes, port infrastructure, fish resources, processing, marketing and legal aspects. This 

shows that in a capture fishery the relationship between these indicators will greatly determine the 

level of success of the fishing effort. 

Knowledge about fishing is only obtained from generation to generation based on the experience of 

their predecessors, so experience is a measure of their success as fishers who are able to divide their 

time with other efforts to increase their income. The size of one's experience and whether or not is also 

determined by the length of time a person works as a fisherman, the longer a person engages in the 

profession as a fisherman, the empirical experiences in the field will largely determine the success or 

failure of the person, the ability to read sea conditions, movement of fish and seasons at sea, is very 

much determined by experience. However, this experience is not directly proportional to the changing 

socio-economic conditions of the coastal communities. 

The results showed that most of the coastal communities sampled in the study were of an average 

age of 40-55 years, this shows that, in fact they are at the peak of productive age with sufficiently 

mature experience where the average has had experience go to sea between 6-7 years, the highest 

education is high school and the most is elementary school with more than 50%. Ideally with peak 

productive age and sea experience above the average of five years they should be more productive in 

the fishing effort, but in reality this is not the case. One obstacle is the low educational factor that 

results in not being able to follow the development of fishing technology let alone not supported by 

training and technical guidance.  Illustrates that fisheries development is a process or human activity to 

increase production in the field of fisheries and at the same time increase fishermen's income through 

the application of better technology [43]. It was further said that the capture fisheries business system 

nationally requires a breakthrough program for this to be done several things: 

a. Optimization between the availability of fish resources (stock) with the level of fishing (effort) in 

each fishing area. This is important to ensure an efficient and profitable capture fisheries business 

system in a sustainable manner   

b. Development of capture technology that is selective, efficient and environmentally friendly (eco-

friendly), the design of which is adapted to the oceanographic fishing ground conditions, 

biological characteristics of the target fish, as well as the life cycle and dynamics of fish 

populations.  

c. Fishing vessels that are designed according to oceanographic fishing ground conditions, the 

biological characteristics of the target fish and the life cycle and dynamics of fish populations.  

There is a need for regulations governing responsible fisheries management. The ideal conditions 

described above are certainly very far away when compared to the real conditions of coastal 

communities in Bone Bolango Regency, for coastal communities what they get from sea products is 

only subsistence and not production-oriented, which is obtained that day only enough for them to eat, 

there is no desire to increase production capacity. Business capital is a significant obstacle, not all 

people are able to improve fishing gear or procure new boats that have greater capabilities. Not all 

financial institutions are willing to provide loans, there are indeed revolving funds from the 

government but not all coastal communities can get them. This lack of capital causes the public to 

often get caught in the trap of moneylenders, which actually adds to the burden due to very high 

interest.  
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Ironically, the borrowed funds are not only used to improve the capability of the fishing fleet but 

are also used for various other purposes both for consumption during the western season, or for 

education needs of family members and customary affairs. The reason for the absence of venture 

capital is the basis for coastal communities to never think about developing a business in a more 

profitable direction, even though capital should not be the only reason if the coastal community can be 

helped [5]. As a result, the price of fish is very much determined by the intermediary traders. They can 

buy all catches at an agreed price if the amount of catch is small, then the price can be determined 

higher, but if the catch is quite a lot then the price of fish is bought very cheaply so people still can't 

get a better income.  

In this transaction process the law of demand applies, when the price of an item rises, the demand 

for that item decreases with the assumption that people's income and the price of other goods are fixed. 

[19], two variables have a significant effect on the management of coastal tourism villages, namely the 

perception of coastal communities and coastal ecotourism. Furthermore, the management of coastal 

tourism villages has a significant influence on the development of independent coastal tourism 

villages, and the management of coastal tourism villages is a strong mediator for developing 

independent coastal tourism villages. Even though tourism has gone on, it has not yet had a significant 

impact on the well-being of fishing households on the coast of Bone Bolango District. The problem 

found was that assistance was only in the form of equipment facilities managed by a group of people 

selected by the local government, causing social jealousy for other communities. The problem of 

capital is one of the indicators that greatly impedes the community in managing their environment 

[37]. 

 

3.4 Effect of Environmental Management Efforts on Environmental Sustainability Through Welfare 

The results of the analysis show that the path coefficient of the indirect effect of environmental 

exploitation efforts on environmental sustainability through welfare obtained a value of -0.021 on the 

t-statistic 0.226. These results prove that the business of environmental exploitation has no significant 

effect on environmental sustainability through welfare mediation. The path coefficient marked 

negative can be interpreted that the relationship between environmental management and 

environmental sustainability through welfare is not unidirectional. Thus there is not enough empirical 

evidence to reject the hypothesis (H0) and accept the hypothesis (H1), that the higher the efforts of 

environmental exploitation, will reduce the level of environmental sustainability through increasing 

the welfare of the people in the coastal areas of Bone Bolango Regency was rejected.   

[34], the level of awareness of the people of Biak Papua in maintaining the coral reef environment 

by utilizing the tourism environment as a source of income.  Environmental management is very 

potential on the coast of Bone Bolango District, if developed by utilizing the existing potential, 

supported by empowering coastal communities through human resource development, it will be the 

right choice for coastal communities in Bone Bolango District, especially fishermen in increasing 

income as well as a fisherman.  Continuous responses, we argue, must also address the underlying 

causes of social vulnerability, including unequal distribution of resources [25]. Technology is a new 

field of practice that creates and limits livelihood diversification opportunities. In this case, individual 

adaptations undertaken to diversify the household economy begin the process of reducing social 

differentiation in coastal communities [13]. Following is a summary of testing the indirect effect 

(mediation) hypothesis as presented in table 4. 

  

Table 4.   Summary of Testing for Indirect Influence Hypotheses 
Exogenous 

Variables 

Mediation 

Variable 

Endogenous 

Variables 
Hypothesis Decision 

Fishing business Well-being 
Environmental 

Sustainability 
H8 

the higher the fishing effort, 

the more it will improve the 

environment through 

increasing welfare 

Received 
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Livestock 

Business 
Well-being 

Environmental 

Sustainability 
H9 

the higher the livestock 

business, will increase 

environmental sustainability 

through increased welfare 

Rejected 

Environmental 

Management 

Business 

Well-being 
Environmental 

Sustainability 
H10 

the higher the fishing effort, 

the lower the level of 

environmental sustainability 

by increasing welfare 

Rejected 

    Source: Results of analysis, processed 2019 

 

4.  Conclusion  

The relationship between diversification of fishermen's business and welfare of fishermen.  The results 

of the analysis illustrate that fishing and environmental utilization efforts affect the welfare of coastal 

communities.  The influence of business diversification and fishermen welfare on environmental 

sustainability. Coastal and coast statistically the relationship between the independent variables of 

fishery business, livestock business, environmental management and fishermen's welfare on the 

sustainability of coastal environments shows a variable effect where of these four variables are only 

fishing, environmental management, fisherman welfare variables, show significant results on the 

sustainability of the coastal environment, whereas the livestock business variable has no effect.    
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