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Abstract—This study aims to analyze Institutional Model of 

Fishery and Marine Economy Development and Banking and 

Finance Institution Support in Development of Innovation 

System of Fishery and Marine Region in North Sumatera. This 

type of research is descriptive quantitative. The data used are 

primary data. The population and samples used are the 

stakeholders of marine and fisheries development in North 

Sumatra Province. The analysis used with Structural Equation 

Modeling. The results show that institutional collaboration and 

Banking and Finance Institution support are able to establish 

Regional Innovation Systems of Fisheries and Marine Affairs in 

North Sumatra. 
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I. INTRODUCTION 

The causes of fishermen poverty include those related to 

fish-misim timeliness fluctuations, limited human resources, 

capital and access, an exploitative fish trade network to 

fishermen as producers indicated by the dependence of fishing 

communities with skipper or middleman. This last factor 

becomes a cultural problem that until now still faced by 

fishermen. This dependence also causes the fishing 

community always lose in obtaining access production, access 

distribution and marketing access, thus becoming one factor of 

low productivity of fishermen. The poverty of fishermen 

should be viewed as a phenomenon involving many aspects, 

structural and cultural, their poverty not only because of their 

individual aspects, but also concerns about environmental 

issues, organization and mis-implementation of government 

policies [1]. Thus, empowerment should be conducted with a 

comprehensive and holistic approach framework with due 

regard to value systems, institutions that grow and develop in 

local communities, local potentials, community business units 

and environmental carrying capacity. The Economic system 

formed among fishermen in the form of horizontal 

relationships among economic actors in the marine sector such 

as skipper, middleman, fisherman and trust between the 

government as a development agent with fishermen. As of 

July 2017 credit disbursements have been distributed to the 

Marine Sector amounting to Rp. 14.4 trillion to 2,359 debtors, 

consisting of the Marine and Fisheries sector of Rp 2.1 trillion 

to 2,004 debtors. Other sectors were Rp. 12.3 trillion for 355 

debtors from shipping and shipping segments (52%), 

shipyards (20%), cultivation and fishing (14%), processing 

and fishery industries (6%), trading of fishery products (6%), 

and port construction (2%) [12].  

The important thing about social capital is to revitalize 

local institutions among fishermen groups, fishermen 

cooperatives, financing institutions, profit-sharing systems, 

auction systems, marketing systems. The institutional function 

must be truly empowered as a container that accommodates 

and articulates the interests of fishermen. Institutional 

institutions should be able to act as an intermediary between 

the interests of fishermen and external parties. In terms of 

network marketing, it is necessary immediately established 

cooperation between fishermen with the company. The role of 

fisherman must be changed from labor to market participants 

who have access to the market. It even becomes a wise move 

if the government establishes a regulation on the basic price of 

fish in the market to help fishermen who are marginalized 
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groups. Efforts that have been carried out by the government 

include holding the banks that will manage the funds State 

Budget by government [35]. In addition, to channel credit to 

the partners in the marine and fisheries industry to provide 

education on banking services to fishermen. The Bank 

provides various solutions and support to the government such 

as the acceleration of loan disbursement of programs and 

general credit, either directly or linkage to marine and fishery 

business actors. It then provides data exchange and 

information services and banking function services to foreign 

loan and or grant projects. so far micro-enterprises such as 

fishermen are very difficult to meet criteria 5-C (character, 

condition of economy, capacity to repay, capital, collateral) 

which is the rule/mechanism of the banking standard lending 

to finance business and capital [28]. Therefore, it is natural 

that the government through various programs community 

empowerment and more poverty alleviation tend to create and 

provide program credit schemes which is more a revolving 

grant to various funds community groups engaged in micro 

businesses involving banks and financing institutions.   
 

II. METHOD 

This study uses primary data. The hypothesis was tested 

by using with SMART PLS software. The data analysis 

technique in this research using Structural Equation Modeling 

(SEM). SEM is a set of statistical techniques allowing testing 

of a series of relationships simultaneously. Furthermore, in the 

data processing, the writer used the aid from software 

SMART-PLS Structural Equation Modeling, which was one 

of the multivariate analyses capable of analyzing the variable 

relationships in complex manner [19], [20], [21], [22] & [23]. 

The hypotheses were tested using Structural Equation 

Modeling (SEM) with Smart-PLS software tools. The 

equation is formed as follows: 

 

 

 

Y  = α + b1X1 + b2X2 +e  

X1 = Banking Institution 

X2  = Finance Institution 

Y   = Regional Innovation Systems of Fisheries and 

    Marine 

b1,b2  = Coefficient 

α      = Constant 

e     = Error 

This phase is done to test the suitability of the model to 

evaluate the goodness-of-fit index. Analysis using SEM 

requires some suitability index to measure the correctness of 

data and models to be filed. 
 

III. RESULT AND DISCUSSION 

A. Result 

1) Evaluation of Structural Model (Inner Model) 

The bootstrap method is a method based on resampling 

the sample data with the condition of returning the data in 

completing the statistics of the size of a sample in the hope 

that the sample represents the actual population data, usually 

resampling size taken thousands of times in order to represent 

the population data. Bootstrap allows one to perform statistical 

inference without making strong distribution assumptions and 

requires no analytical formulation for the sampling 

distribution of an estimator [18], [22], [4]. Instead, the 

bootstrap uses an empirical distribution to estimate the 

sampling distribution. So if an analytical solution is not 

possible where the assumption normalized data is not met then 

using Bootstrap can still be done an inference. The result of T-

statistics value in the table path coefficients is presented in the 

following figure: 

 

Figure 1. Overall Model with Coefficient 
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The effect test can be seen in the following table: 
        Table 1. The result of bootstrapping 

  
Original 

Sample (O) 

Sample 

Mean (M) 

Standard Deviation 

(STDEV) 

T Statistics 

(|O/STDEV|) 

P 

Value

s 

Banking Insitution (X1) -> Regional Innovation Systems of 

Fisheries and Marine (Y) 
0,565 0,587 0,086 6,536 0,000 

Finance Insitution (X2) -> Regional Innovation Systems of 

Fisheries and Marine (Y) 
0,192 0,194 0,109 1,760 0,079 

Source: PLS Output (2017). 

 

The bootstrap method can be used for many things, one is to 

specify a statistical t value as done in the Partial Least Square 

model. The bootstrap method with up to 500 times, it will be 

able to calculate the standard error value if it is called standard 

error, then it can calculate the value of t statistic by dividing 

the regression coefficient with the default error. Just every 

time bootstrap the statistical t value will vary because it uses 

random iteration and the result is stable so that if seen from 

the value of statistical significance will be consistent result 

although the value of t is different. 

 Based on the test results show that banking institutions 

more dominant role in the empowerment of fishermen 

compared to financing institutions. 

 

 

 

 
Figure 2. (X1) Regional Innovation Systems of Fisheries and Marine (Source: PLS Output 2017) 

 

 

Figure 3. (X2) Regional Innovation Systems of Fisheries and Marine (Source: PLS Output 2017)
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 Based on the above table the indirect effect produces 

coefficient of 0.005, smaller than 1.66  then the decision of 

hypothesis testing reject H0 and accept the hypothesis Ha [3], 

[7], [8], [9]&[25].In addition to hypothesis testing through the 

bootstrapping menu that produces T-statistics, inner model 

evaluation is also done by reviewing the R-Square value [4], 

[5], [6], [13], [14], [15]&[17]. The R-square value generated 

from the inner model evaluation is presented in the following 

Table:  

Table 3. R-Square Value 

  

Original 

Sample 
(O) 

Sample 

Mean 
(M) 

Standard 

Deviation 
(STDEV) 

T 
Statistics 

(|O/STDE

V|) 

P 

Value
s 

Absorption 

of Labor 
0,701 0,799 0,114 6,132 0,000 

Source: PLS Output. (2017) 

 

 
Figure 4. F Square 

2) Discussion  

Small fishermen are faced with many problems to get 

them survive to meet the needs of everyday life. Starting from 

the low the selling price of the fish catch, the weak bargaining 

position with the owners capital, low quality of human 

resources, low mastery and technology and the rampant illegal 

fishing practice is a picture of the injustice of the system 

fisheries and marine [30], [31], [32], [33] & [34]. One of the 

fundamental issues for marine development and fisheries, 

especially those engaged in micro and small scale, are difficult 

access to capital from formal banking/financial institutions. 

As a result the fishermen are often entangled who offering 

loans quickly and easily but balanced with high interest rates. 

This capital limitation is exacerbated with sales systems that 

tend to be monopolized by middlemen. 

As a result Fishermen do not have sufficient 

bargaining position so income earned to pay off debt and eat. 

This circle of poverty always revolves and causes the sector 

marine fisheries closely associated with poverty. Addressing 

capital issues cannot be solved with inviting banks to disburse 

loans or with subsidy facilities interest, because it does not 

lead to the manifestation of independence and sustainability 

[2], [10], [11] & [12]. Resolving capital issues should be done 

simultaneously, includes empowerment, access opening broad 

market information, the creation of a fair auction system, and 

the embodiment of independent assistance by partnering with 

banks and financing institutions [16], [24], [26], [27] & [29]. 

Development policy of marine and fishery based on economy 

democracy directed at the micro, macro, and global level. In 

micro, the marine and fisheries sector should be able to 

provide improvements income and welfare for Fishermen. By 

macro, fisheries and marine is expected to contribute to 

improved performance national economy, through 

enhancement of marine and based industries fishery. And 

globally, fisheries and marine sector is expected can become a 

national foreign exchange contributor through exports. 

Therefore, the development of the fishery and marine sector 

requires the existence of harmony and a balance between 

economic, social, and environmental aspects [28]. Ignoring 

any of these aspects will only lead to systemic imbalances in 

marine and fisheries management. 

 Management of the marine and fisheries sector 

frequently run on the basis of material/economic 

considerations with time dimensions short, to meet revenue 

targets. While the aspects socio-cultural communities and the 

environment tend to be neglected. Case decreased carrying 

capacity of the forestry sector and the poverty cycle occurs to 

people who live around forests 

exploited, may be used as a reference about the bad 

management that is based solely on material aspects. as a 

result massive exploitation of the maritime and fisheries sector 

with environmental degradation inevitable. 

 

IV. CONCLUSIONS 

The results show that institutional collaboration and 

Banking and Finance Institution support are able to establish 

Regional Innovation Systems of Fisheries and Marine Affairs 

in North Sumatra Province. Based on the partial test results 

show that banking institutions more dominant in the 

empowerment of fishermen compared to financing 

institutions. 
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