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 As in agriculture, fisheries sector faces long list of uncertainty and unsustainability in supply of the 
products. This is due to the great possibility of natural disaster and moral hazard by the actors in 
fisheries which lead to the instability of value chain on fisheries commodity from downstream to 
upstream. Thus, a study must be done in order to explore and minimize the disturbance of the stream 
of value chain in fisheries. This study aims to investigate the attributes playing big role on affecting 
value chain cooperation among actors in fisheries commodity in Kei Islands. Data mining is used on 
the study to determine factors playing major roles in smoothing cooperation in value chain of fisheries 
commodity, with 220 datasets obtained from actors in fisheries micro-enterprises in Kei Islands taken 
from August to November, 2019. The result shows that, on average, weights of four data mining 
techniques; namely support vector machine, fast large margin, logistic regression, naïve bayes and 
generalized linear model all appear to put management as the leading factor that contributes the most 
for the cooperation of value chain of fisheries commodity in Kei Islands. This finding implicates that 
management on all micro-enterprises of fisheries business in Kei Islands has to be the main focus, 
which is mainly related to basic knowledge on conducting cooperation and maintaining relationship 
among all actors in fisheries sector, therefore, NGO and local government need to step in and play role 
on educating all actors for better good governance of the business to obtain the great sustainability in 
the value chain of fisheries commodity in the region . 
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1. Introduction 

Indonesia is a maritime country with three quarters of the territory occupied by water. The total area of Indonesian water is 
approximately 5.8 million Km2, the coastline along the 95,181 Km is the second longest in the world with a total of 17,504 
islands. This geographical condition holds considerable potential for fisheries resources both in quantity and diversity. These 
abundant resources make Indonesia have a comparative advantage in the marine and fisheries sector. The Kei Islands are located 
within the coral triangle water in eastern part of Indonesia, which means that the biodiversity of the water in the Kei Islands is 
very high and it is one of the highest in the world. Currently based on research conducted by Picaulima et al. (2017) on average 
in villages in the coastal areas of the Kei Islands, the amount of money in circulation is in the range of IDR 160 million / month 
arising from fisheries activities which are mostly contributed by capture fisheries. This value if divided by the number of 
residents and the number of dependents of the family, on average could reach about IDR 500K/ family per month. While on the 
other hand, research conducted by Teniwut (2016) shows that capture fisheries resources in Maluku Province in general 
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including the Kei Islands territorial water experience a declining trend and are predicted to continue to decline for the next 8-10 
years. By considering this condition, based on coastal communities’ welfare and economic conditions in this region, there has 
been no significant contribution of high resources and their welfare.  
 
The ineffectiveness of effective management of capture fisheries resources is also due to the socio-economic characteristics of 
coastal communities including capture fishermen in this region where the results of research conducted by Teniwut and Teniwut 
(2018) and Hamid et al. (2017) show that the majority of fisheries businesses in the Kei Islands region had junior high school 
education and below and more drop out with an average age of over 40 years. This, of course, will lead to the ability of capturing 
fishermen to improve the performance of the catch because they still run their business in a way that is still traditional. In 
addition, a study by Teniwut and Teniwut (2018) mentioned access to technology, whereas Teniwut et al. (2017a) stated lack 
of capabilities of communities in the region to conduct basic business and management in fisheries, aside of various other 
reasons likes conflict among communities (Teniwut et al., 2017); knowledge (Teniwut et al., 2017), geographical location in 
Kei Islands (Teniwut et al., 2019; Teniwut et al., 2019) and interconnection with other region in country (Teniwut, 2019) are 
the causes that hold development of economic welfare of coastal communities in Kei Island. 
 
Business competition is getting tighter as a result of the enactment of free trade has been shifting the business paradigm of 
comparative advantage into competitive advantage, forcing the business activities / companies choose the right strategy. Thus, 
value chain strategy is one approach to follow. Value chain management includes all activities carried out in transforming raw 
materials into products that are sold and consumed. This includes understanding that there is added value at every point in the 
chain. Value chain analysis is carried out to assess all activities and stakeholders and their relationships in the supply chain, with 
the aim of helping to mediate inefficiencies such as variability, reduce vulnerability and increase capacity to adapt to change 
(Vermulen et al., 2008). In reality, value chain cooperation in Kei islands is facing greater constrain from the downstream in 
particular due to reasons previously mentioned whereas quality and quantity of fisheries commodity of coastal communities are 
varies during times, whereas on the upstream the connectivity with other islands and cities in the countries also affect the 
consistency of product and prices and value received by local fishermen and perceived by manufacture in the countries. The 
disparity of prices of fisheries commodity  from Kei Islands to other cities in Indonesia is known to be too wide, as Teniwut and 
Kabalmay (2015) mentioned about the noncompetitive of prices of seaweed in the region compared with seaweed price of other 
regions in the country is one of the great problems to be solved, which according to Teniwut et al (2017) is due to asymmetric 
information between actors in supply chain. Therefore, any study on maintaining a tight and beneficial cooperation among actors 
in stream of fisheries product in Kei Islands is important not only for increasing the quality of fisheries commodity of the region 
but also for increasing the welfare of coastal community in Kei islands. 
 
This study aims to investigate the attributes that play in role on affecting value chain cooperation among actors in fisheries 
commodity in Kei Islands. By doing so, five attributes that affect the cooperation value chain namely socio-economy, 
psychological, management, policy and cooperation intention are analyzed using data mining approach to predict and obtain the 
most important and crucial weight of these attributes for the smoothness of value chain of fisheries commodity in the region. 
The data mining approach has been currently used in various of study fields. For instance Thiede et al. (2019) used data approach 
in battery production chain, Wang and Yue (2017) used data mining technique in food system, Ni et al. (2007) used it for 
supplier selection, Holimchayachotikul and Phanruangrong (2010) implemented it for demand forecasting in food industry, 
Thomassey (2017) on sales forecasting and Lie et al. (2011) on e-business. This evidence proves that data mining is useful and 
powerful to obtain the useful and important information on related problem.  
  
The rest of the paper is organized in the following manner. The section 1 is introduction, whereas theoretical framework on the 
related study are given in Section 2. Section 3 presents methodologies used in the study. The result is presented in Section 4. 
Section 5 discusses the results from the evaluation and Section 6 concludes by summarizing the findings and managerial 
implications are identified. 
 
2. Theoretical framework 
 
A study from Clements et al. (2008) used a theoretical framework of value chain study characterized as relationship connectors 
between parties, moreover and found that relationships in the chains were characterized by a very strong information exchange, 
relatively strong cooperative norms, strong operational linkages and specific buyer-seller adaptations. Lawson et al. (2008) 
conducted a study in New Zealand to see how farmers create value through cooperation. They found that over 80 per cent of the 
traders at the markets were involved in some form of cooperative activity, reinforcing the idea of markets as community-based 
activities with high levels of interdependence amongst participants. Cooperation could be identified in different categories and 
increased over the length of time of trading at the market but could not be directly related to performance or the reasons traders 
offer for doing business at the market. Dijk and Klep (2005) viewed cooperation among independent entrepreneurs that work 
together and “win the game” on the market. In addition, they talk about how cooperation can really add value. Moreover, they 
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stated that when the market fails and the ways in which cooperation can offer a solution for individual entrepreneurs to have a 
good position in the market. They show that the two important goals of a cooperative are entrepreneurial success of the group 
and the members. More intense and better cooperation between actors in value chain can boost the level of knowledge 
capabilities and innovation in addition to lower transaction cost (Dyer, 1997; Lazzarini et al. 2001), also enhancing the 
performance of product and actors on value chain (Hewett & Bearden, 2001; Smith et al., 1995). In fisheries sector the basic 
cooperation attribute should be socio-economy since it is related most to coastal communities, the other four attributes in that 
have great contribution to value chain cooperation and among actors in fisheries commodity chain are policy, management, 
cooperation intention and psychology of each actors. 
 
3. Methodology 
 
This study uses a questionnaire as a tool for field data collection, where the object of research is the actors associated with the 
flow of value chains in fishery commodity transactions in the Kei Islands. Fishermen, aquaculture farmers, sellers, distributors 
and capital owners up to users with a total of 220 respondents. The data collection process begins in August until November 
2019. Data mining has been used in this study to analyze the data. The data mining process uses the data preparation process by 
Han et al. (2012) which starts with data cleaning and data integration to remove noise and inconsistent data, then continues with 
data selection, data transformation into forms accordingly to be used data mining technique. 
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Fig. 1. Theoretical Framework 
 
 
4. Data Mining: Clustering and Weight Attributes 
 
Prediction in data mining is a scientific process to gain knowledge systematically based on physical evidence. In this study, 
support vector machine as tools for prediction and x means cluster for classification is used. Support Vector Machine (SVM) is 
a selection method that compares standard parameters of a set of discrete values called candidate sets, and takes the one that has 
the best classification accuracy (Dong et al., 2007). Support Vector Machine (SVM) is one of the most influential and powerful 
tools for solving classifications (Burges, 1998). The Support Vector Machine (SVM) concept can be explained simply as an 
attempt to find the best Hyperplane that functions as a separator of two classes on input space. For n-dimensional space, input 
data xi (i = 1 ... k), which belongs to class 1 or class 2 and the associated label becomes -1 for class 1 and +1 for class 2. The 
accuracy of the model that will be generated by the transition process with SVM is very dependent on the kernel function and 
parameters used (Parapat & Furqon, 2018). Whereas, x-Means clustering is used to solve one of the main weaknesses of K-
means clustering, namely the need for prior knowledge about the number of clusters (K). In this method, the true value of K is 
estimated in an unattended manner and only based on the data set itself. 

 
5. Results and Discussion 
 
5.1 Classification attributes of value chain cooperation   
 
Based on cluster calculation with x means, it is obtained that, there are 4 cluster value chain cooperation attributes from actors 
in the value chain fisheries commodity in Kei Islands. The first cluster consisted of 33 datasets with an average income of 
259.98% higher than other datasets in the other three clusters with lower management and psychology attributes at an average 
of 31%. The second cluster has datasets where the income is lower by 54% compared to other datasets in other clusters with 
also low value chain cooperation attributes such as management and psychology which are 66 datasets. For the third cluster, the 
management attributes have an average value of 152.13% greater than the datasets in the other clusters with a positive 
management and socioeconomic attribute value of 25 datasets. In the fourth cluster of 95 datasets, the average income was 
93.12% lower than the datasets in other clusters, despite having positive attribute values on management and psychology. 
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Table 1  
X means summary 

Cluster Criteria Number datasets Average Distance 
Cluster 1 Income: 259.98% Larger 

Management 31.76% Smaller 
Psychology: 31.03% Smaller 

33 (15%) 1.179 

Cluster 2 Income: 54.17% Smaller 
Management 60.70% Smaller 
Psychology: 54.32% Smaller 

66 (30%) 2.481 

Cluster 3 Income: 152.13% Larger 
Management 61.05% Larger 
Socio Economy: 63.18% Larger 

25 (11%) 8.208 

Cluster 4 Income: 93.12% Smaller 
Management 30.18% Larger 
Psychology: 38.30% Larger 

95 (43%) 0.630 

 
The dataset on the first computer looks like a contradiction in which income is high but with low management and psychology, 
but in reality these groups of datasets are actors in the value chain that are in an intermediate position between fishermen and 
fisheries farmers with large distributors in local languages called “papalele” where these actors buy fisheries commodities from 
fishermen and fisheries farmers to then be brought to the local market and / or middle and big distributors. The characteristics 
of the actors in the second cluster are traditional fishermen and local fisheries farmers in the Kei Islands, despite having large 
fish resources, fisherman and fisheries management patterns in this region they are still very low with an average of traditional 
and standard fishing gear with a narrower scope of operation (Table 1). The third cluster in groups of datasets in this region 
includes large fishermen and fisheries farmers with good fishing equipment and with a large fleet and capital with good 
management and good connections with the surrounding community. Usually they lend fishing gear and provide capital to the 
surrounding community to do fishing business which is more than a portion of their income. The characteristics of datasets in 
the fourth cluster include fishery processing companies both small and medium, which is because the quality and quantity of 
fishery raw materials tend to be unstable throughout the year by the fishermen and distributors and the income received tends 
to be unstable and has been proven to be in the field so far fisheries processing companies in this region have experienced ups 
and downs over the past decade. 
 
5.2 Weight of Attributes of Value Chain Cooperation 
 
In Table 2 below, comparison of data mining performance on four analytical tools approaches namely Naive Bayes, generalized 
linear models, logistic regression, support vector machines show the three existing criteria; namely accuracy, classification error 
and F measure, support vector machine has a better level of performance than other three data mining predictive analysis tools. 
Thus, the weight attribute value chain cooperation value used in this study is the value generated by the support vector machine. 
 
Table 2  
Comparison performance criteria 

Data Mining Technique 
Performance criteria 

Accuracy Classification Error F Measure 
Naïve Bayes 79.1% 20.9% 86.8% 
Generalized Linear Model  79.5% 20.5% 88.5% 
Logistic regression 79.5% 20.5% 88.5% 
Support Vector Machine*** 80.8% 19.2% 88.0% 

***Best performance  
 
Based on the results of the study in Table 3, it appears that the management attribute has the highest value in all data mining 
predictions used. The same value is also shown by support vector machine where the highest weight attribute value of 
management is 0.053 followed by cooperation intention (0.044) and Socio-Economy (0.043). The results of the research that 
have been carried out show that the role of management factors in the smooth interaction and relationship processes in the 
fisheries commodity value chain in the Kei Islands was very crucial. This is because most of the fisheries business operators in 
this region, both capture fisheries, aquaculture and fisheries processing are still managed traditionally. Lack of good 
management processes, poor financial accounting, post-production and pre-production production management, poor marketing 
result in unstable supply of raw and fresh fishery products to distributors and end users. Thus, local governments, NGOs, tertiary 
education and relevant stakeholders should focus more on improving the ability of business management, especially on fishery 
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farmers and fishermen who are in coastal areas in the Kei Islands. Handling problems in accordance with the needs of the 
community in the field contributes more and is more tangible to improving the welfare of coastal communities that depend on 
the fisheries sector and at the same time improving the value chain performance cooperation of fisheries commodities in the 
region. 
 
Table 3  
Weight value among prediction data mining 

Data Mining Technique 
Weight Value 

Management Socio Economy Cooperation 
Intention Policy Psychology 

Naïve Bayes 0.222* 0.137** 0.106*** 0.078 0.063 
Generalized Linear Model  0.660* 0.063*** 0.084** 0.003 0.303 
Logistic regression 0.661* 0.062*** 0.084** 0.003 0.301 
Support Vector Machine 0.053* 0.043*** 0.044** 0.015 0.031 

*Highest **Middle ***Lower 
 
6. Conclusion  
 
Value chain cooperation is very important and crucial among all actors to improve the performance of the value chain flow so 
that simultaneous income from all fishery actors in the Kei Islands can increase. Like fisheries business actors in general, which 
is a coastal community that has a low managerial capacity, causing fisheries business activities, especially the supply of fresh 
products to be inconsistent in quantity and quality. The study has validated the arguments mentioned earlier, where management 
attributes are the most important attributes and must be resolved immediately by fishery businesses in the upstream part of the 
value chain, especially in improving the performance of cooperation among fellow actors in the fisheries commodity value chain 
in this region. The implication of this research for stakeholders is to improve good coordination of management within each 
actor in the value chain and also improve management cooperation between value chain actors, specifically coordination in 
production and inventory management from actors upstream to downstream and also coordination management on needs raw 
materials both in terms of quantity and quality. 
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