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ABSTRACT 

This research aims to analyze the growth rate, and the role of the fisheries sector, also to analyze 

the linkage between the fisheries sector and other sectors in the economic growth rate in the Batubara 

district. The results of research can be used by local communities and the government as material 

consideration in determining a policy of management of the economic sector, especially the fisheries 

sector. This research was carried out from April 2017 to April 2018. The methods utilized are regional 

superiority analysis, Klassen typology analysis, and correlation analysis. The results showed that LQ. 

LI and SI values of the fisheries sector of Batubara District tend to increase in value from year to year 

and the fisheries sector itself is in a state of growth. Still, Typology Klassen analysis reveals that the 

fisheries sector of Batubara district is in the second quadrant. This means that it is advanced but 

depressed. Moreover, the role of the fisheries sector to other sectors is in the provision of production 

factors and capital base due to the economy factors built-in to the same space. Herein, the result of 

correlation analysis of the fisheries sector with other sectors is 0.9. This shows that there is a very strong 

linkage between the fisheries sector and other sector values in the Batubara District. 

 

Keywords: Linkage, growth, fishery, Batubara District 

 

 

 

1.  INTRODUCTION 

 

In modern conditions of Indonesian development the actual task is to ensure the 

sustainable development of the regional economy. It requires a study of the concept and entity 

of sustainable development of the regional economy, of the conditions and factors of its 
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ensuring. It is no less important to study the relationship between the sustainable development 

of the regional economy and the economic stability of its systems within the framework of the 

mechanism of regional economic development, the source of which is the production of the 

gross domestic regional product (GDRP) [1]. 

The sustainable development of the regional economy, along with the general laws of 

development of the national economy is determined by the specific features which are related 

to the structure of the GDRP, a specific gravity of competitive products of the basic economic 

industries, including exports to total production in the region, security resource potential income 

[1, 2]. 

Development is an important need to be considered by each region to promote and prosper 

the life of the community [1, 3]. In development of a region, one needs to know the economic 

resources as potential owned areas, such as natural resources, human resources, financial 

resources, so they can be known what is the capital and what is the potential for becoming a 

priority in the development of the area. Development of the region, especially in developing 

countries, needs to be done sustainable by focusing more on economic development; this is due 

to the slow growth rate of the economy that should be able to achieve the goals or encourage 

changes in other areas of life in community [2, 3].  

Economic growth is a growth rate formed from various sectors of the economy that 

indirectly describes the rate of economic growth that occurred. To increase the economic 

growth in a region, it is important to note the strong sectors in the area so that we can see the 

flaws and advantages of each sector that may affect each other [1 ,4, 5]. 

The advantages of the fisheries sector that are rarely owned by other sectors and can drive 

investment both, at national and regional scale, are: (1) rich marine resources (quantity and 

diversity); (2) high competitiveness; (3) industry in the fishery sector has forward linkages and 

backward linkages closely to other industries, (4) fishery resources are renewable resources, (5) 

investment in fisheries sector has efficiency and power for high absorption of labor, and (6) 

generally, local fishery-based fisheries industry with rupiah inputs, but dollar output [1, 6, 7]. 

According to [1, 7], the interrelated principles of inter-sectoral will further strengthen 

development, such as: (1) Inter-sectoral relations in terms of market determination to increase 

the added value of the products of the sector; (2) The relationship between sectors in optimizing 

the supply of raw materials; (3) Inter-sectoral relationship with supporting industries; (4) The 

relationship between the fishery sector and economic sector and other sectors such as 

transportation sector, service sector, and others.  

The purpose of this research is to analyze the growth rate of fishery sector in Batubara 

District, and to analyze the role of fishery sector to other sectors in Batubara District, and to 

analyze the relationship between fishery sector and other sectors in economic growth in 

Batubara District. 

 

 

2.  METHOD 

 

The type of data used throughout this research is quantitative data. Sources of data used 

in this research are secondary data. The data needed in this research are GDRP (Gross Domestic 

Regional Product) based on current price, GDRP at constant price, Fishery data of Batubara 

District, Fishery Data of Batubara District, North Sumatran fishery data, and other secondary 

data related to the purpose of this research, such as economic growth of Batubara District and 
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economic growth of North Sumatra. The source of data used comes from the Central 

Department of Statistics Batubara District and North Sumatra.The analytical methods used in 

this research are regional superiority analysis, typology klassen analysis, and correlation 

analysis. 

 

2. 1. Location Quotient Analysis (LQ) 

Location Quotient analysis model is one of the calculation techniques to know the base 

and non-base sector by comparing the percentage contribution of the fishery sector. The data 

used in this research are GDRP based on current price. LQ analysis of the fishery sector in 

Batubara District can be formulated by the following equation [1, 7]: 

 

𝐿𝑄 =

𝑋𝑖𝑗
𝑋𝑗

𝑋𝑖𝑙
𝑋𝑙

⁄  

 

where: 

LQ: LQ value of sector in Batubara District 

Xij: GDRP of fishery sector in Batubara District 

Xj: GDRP of all sectors in Batubara District 

Xil: GDRP of fishery sector in North Sumatera 

Xl: GDRP of all sectors in North Sumatra. 

 

LQ method in this research is focused to know the growth rate of fishery sector which 

comes from LQ value of the fishery sector. The value of LQ obtained will be analyzed in time-

series to know the growth graph of fishery sector based on LQ value. 

 

2. 2. Localization Index Analysis (LI) 

Localization Index Analysis (LI) is an analytical technique that shows an activity 

developing in all regions (dispersion) or relatively developed only in certain areas (localization 

/ concentration). LI analysis of the fishery sector in Batubara District can be formulated by the 

following equation [7]: 

 

LIj =
1

2
∑{|

Xij

Xj

𝑛

𝑗=1

−
Xi

X. .
|} 

 

where: 

Lij: LI value of fishery sector 

Xij: GRDP of fishery sector in Batubara District 

Xi: GRDP of all sectors in Batubara District 

Xj: GDRP of fishery sector in North Sumatera Province 

X:  GRDP of all sectors in North Sumatra Province. 
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LI method in this research, as in LQ method, is also focused to know the growth rate of 

fishery sector which is seen from LI value of fishery sector. The value of LI obtained will be 

analyzed in time-series to obtain a growth graph of fishery sector based on LI value. 

 

2. 3. Specialization Index Analysis (SI) 

SI analysis is used to categorize that a region has diversified activities or has specialized 

activities. If a region has diversified activity then the region does not get a straightforward 

activity, but if the region has specialized activities then the region has certain elementary 

activity. If the results of analysis have a value close to 0 then the region has numerous activities 

(diversification), whereas if the analysis results have a value close to 1 then it means that the 

observed area has a special activity [1, 7]. SI analysis of the fishery sector in Batubara District 

can be formulated by the following equation [7]: 

 

SIj =
1

2
∑{|

Xij

Xi
−
Xj

X. .
|}

𝑛

𝑗=1

 

 

where: 

SIj: SI value for total sector in Batubara District 

Xij: GDRP of fishery sector in Batubara District 

Xi: GDRP of all sectors in Batubara District 

Xj: GDRP of fishery sector in North Sumatera Province 

X…: GDRP of all sectors in North Sumatra Province. 

 

The analysis of SI in this research, as in LQ and LI analysis, is focused on knowing the 

growth rate of the fishery sector seen from the value of SI of the fishery sector. The value of SI 

obtained will be analyzed in time-series to obtain the growth graph of fishery sector based on 

SI value. 

 

2. 4. Klassen Typology Analysis 

Klassen typology is used to identify the economic sector position of Batubara District by 

taking into account the economic sector of North Sumatra as a reference area [1, 7]. In the 

Sectoral Klassen Tipologi Analysis [7], there are 4 (four) sectoral categories divided into 4 

quadrants: The first quadrant is a fast growing and growing sector (gi>gn, si>sn). The second 

quadrant is an advanced but depressed sector (gi<gn, si>sn). The third quadrant is a potential 

sector or can still grow rapidly (gi>gn, si<sn). The fourth quadrant is occupied by a sector which 

is relatively left behind (gi<gn, si<sn).  

 

where: 

gi: average growth rate of observation area 

gn: average growth rate of comparison area 

si: average contribution of observation area 

sn: average contribution of comparison area. 
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2. 5. Correlation Analysis 

Correlation analysis is used to identify the degree of linear relationship between one 

variable with other variables. The rationale of Moment Product correlation analysis is the 

change between variables. It means that if the change of a variable is followed by another 

variable change then the two variables are correlated [7, 8]. Correlation analysis of the fishery 

sector with others in Batubara District can be formulated by the following equation [8]: 

 

𝑟𝑥𝑦 =
𝑛∑𝑋𝑌 − (∑𝑋𝑌)(∑𝑋𝑌)

√[𝑛∑ 2 − (∑ 2)𝑋𝑋 ][𝑛 ∑ 2𝑋 − (∑ 2𝑋 )]
 

 

where: 

rxy: coefficient of Moment Product correlation  

n: number of observations (number of year observation) 

ΣX: the number of X value measures (GDRP of the fishery sector) 

ΣY: the number of Y value measures (other sector GDRP). 

 

 

3.  RESULTS AND DISCUSSION 

 

Batubara District gets a new District which originated from the of Asahan region in 2007. 

Geographically, Batubara district is located on the East Coast Region of North Sumatra. 

Climate in the area of Batubara District is a tropical climate with an average rainfall of 1,702 

mm /year. The average growth of GDRP value, founded on the constant prices and at current 

prices in Batubara district, is 4.61% and 9.31% each other [9, 10]. Graph of economic growth, 

based on the value of GDRP in Batubara district, can be seen in Figure 1. 

 

 
 

Figure 1. Graph of GDRP based on Constant Price and At Current Price  

in Batubara District 2010-2016 [9, 10] 
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3. 1. Growth of Fishery Sector in Batubara District 

a) LQ Analysis 

The fishery sector that incorporated with agriculture and forestry sectors in the GDRP of 

Batubara District cannot be said to be the basic sector, because the LQ value is not more than 

1. This is different if the fishery sector based on GDRP of a fishery which is not combined with 

agriculture and forestry sector, which is getting LQ value more than 1 and it can be said as the 

basic sector and potential to be developed in Batubara District. The growth of the fishery sector 

in Batubara District can be described by LQ value of the fishery sector. The result of LQ value 

of the fishery sector is presented in time-series so that it can be seen the growth graph of the 

fishery sector in Batubara District. Based on Figure 2 it is known that since 2010-2016 the LQ 

value of the fishery sector of Batubara District had 2 (two) times, the decrease that was in 2012 

and year 2015. Despite decreasing, LQ value of the fishery sector of Batubara District still has 

the value more than 1. Graph of the fishery growth sector in Batubara District can be seen in 

Figure 2. 

 

 
 

Figure 2. LQ Values Graph of Fishery Sector in Batubara District in 2010-2016 

 

 

b) LI Analysis 

 

 
 

Figure 3. LI Values Graph of Fishery Sector in Batubara District in 2010 – 2016 
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The fishery sector, which is part of the agriculture and forestry sector in GDRP of 

Batubara District, cannot be distributed to concentrate in one region because the value of LI 

obtained is negative. When the GDRP of the fishery sector is kept separated from agriculture 

and forestry sector, the value of fisheries sector LI is 0.01. This indicates that the fishery sector 

offers the opportunity to be developed, centered in the area of Batubara District. The growth of 

the fishery sector in Batubara Distric,t described by the value of LI which is presented in time-

series, is known that since 2010-2016 the value of LI fishery sector of Batubara District has 2 

(two) decreases, in 2012, and 2015. Despite decreasing, the value of LI fishery sector of 

Batubara District remains valued at 0.01. The growth graph of the fishery sector in Batubara 

District, based on LI value, can be seen in Figure 3. 

 

c) SI Analysis 

Specialization Index analysis is usually used to refer to a region based on the specific 

activities that exist in the region. Region with the value of SI close to 0 does not have a restricted 

activity, while the value of SI close to 1 then the region has a specificity. SI value in the 

Batubara district is between 0.00-0.01, it means the value less than one. Accordingly, that the 

Batubara District does not have activity from the specialized sector. All sectors in the Batubara 

District are dispersed, and no sector is already too dominant. The growth of the fishery sector 

of Batubara District, described by SI value that presented in time-series, has 2 (two) times the 

decrease that was in 2012 and year 2015. Despite decreasing, the value of SI fishery sector of 

Batubara District is 0.004-0.006. The growth graph of the fishery sector in Batubara District, 

based on SI value, can be seen in Figure 4. 

 

 
 

Figure 4. SI Values Graph of Fishery Sector in Batubara District in 2010-2016 

 

 

3. 2. Klassen Typology Analysis 

Sector with the highest average growth rate for GDRP in Batubara District is the services 

sector with an average growth rate of 13.42% (Table 1). Sector with the least growth rate to 

GDRP of Batubara District is electricity and gas procurement sector with an average growth 
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rate of 5.28%. Sector that gives the biggest contribution to the GDRP of Batubara District is 

the manufacturing sector, with an average contribution of 48.85%. Sector that sets the smallest 

contribution to GDRP of Batubara District is waste management, waste and recycling sector of 

0.05%. Sector that has the highest average growth rate to GDRP of North Sumatra Province is 

mining and quarrying sector, with an average growth rate of 17.22%. Sector that has the least 

growth rate to GDRP of North Sumatera Province is electricity and gas procurement sector, 

with an average growth rate of 4.73%. Sector that gives the largest contribution to GDRP of 

North Sumatera Province is agriculture and forestry sector, with an average contribution of 

21.34%. Sector that gives the smallest contribution to GDRP of North Sumatera Province is 

waste management, waste and recycling sector which is 0.10%. 

 

Table 1. Matrix of Klassen Typology of Batubara District Sectors 
 

Quadrant I 

Progressing sectors and 

growing rapidly 

(gi>gn, si>sn) 

Quadrant II 

Progressing sectors but depressed 

(gi<gn, si>sn) 

 
 Fishery 

 Manufacturing 

Quadrant III 

Potential sector or still 

can grow rapidly 

(gi>gn, si<sn) 

Quadrant IV 

Relatively left behind sectors 

(gi<gn, si<sn) 

 

 Procurement of 

Electricity and Gas 

 Agriculture and Forestry 

 Mining and Quarrying 

 Water Supply, Wate 

Management, waste, and 

recycling 

 Construction 

 Large and Retail Trade; Car 

and Motorcycle Repair 

 Transportation 

and 

Warehousing 

 Provision of 

Accomodation 

and Foods 

 Information 

and 

Communication 

 Financial 

Services and 

Insurance 

 Real estate 

 Company 

Services 

 Administration 

of Government, 

Defense, and 

Mandatory 

Social Security 

 Educational 

Services 

 Health Services 

and Social 

Activities 

 Other Services 

 

 

The fishery sector of Batubara District has an average growth rate of 6.65% and 

contributes to the GDRP of Batubara District at 3.34%. The growth rate of the fishery sector in 

North Sumatra Province is 12.21% and has an average contribution of 2.28%. It means that the 

growth rate of the fishery sector in Batubara District is not greater than the growth rate of the 

fishery sector in North Sumatera Province, but the contribution of the fishery sector in Batubara 

District is bigger than the contribution of the fishery sector of North Sumatera Province. 

Therefore the fishery sector is in the second quadrant of the Klassen typology matrix which 
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means that the fishery sector of Batubara District is classified into advanced but depressed 

sector. The fishery sector of Batubara District has the potential to be developed and contributes 

to increase the economic growth of Batubara District, but the progress of the fishery sector in 

Batubara District is also followed by the pressure that threatens the development of the fishery 

sector in Batubara District. This pressure may come from the internal fisheries sector, such as 

by a decline in the stock of Fishery Resources, as well as from external fisheries sector, such as 

pressure from other sectors that are also experiencing growth. Pressure from other sectors can 

be because of the backwash effect. Backwash effect is the adverse effect arising from the 

emergence of growth poles, where there is a polarization of economic activity due to the 

agglomeration. Labor migration, capital, and trade become emerging competition between 

sectors that are both progressing [10-17]. 

The fishery sector is acting indirectly in other sectors in the Batubara District. The most 

likely role is the profit from economic activities in the fisheries sector, that can be used to help 

develop other sectors. The activity of Fishery economics that built-in Batubara district has the 

same space as other sectors, it means that the production factor and the main capital of each 

sector will be influenced by the role of the fishery sector to the regional income. 

 

3. 3. Linkage Analysis 

The correlation value of the fishery sector with other sectors in Batubara District is 0.9%. 

According to [18-23], if the correlation value is close to 1, it means the correlation between 

variables is said to be very strong. Table results of correlation analysis of the fisheries sector 

with other sectors can be seen in Table 2. 

There are four media that support the linkage between fisheries sector with other sector 

in Batubara District, that is product linkage, consumption linkage, investment linkage, and 

fiscal relation. These four media linkages can be classified into 2 (two) classes based on the 

object of linkage, namely the object of fishery products and the objects of profit from the fishery 

products management. Media that classified to the linkage of fishery object is product and 

consumption linkage, while media that classified to the linkage of profitable object of the 

fishery product management are investment and fiscal linkage. The linkage of products and 

consumption of the fishery sector to other sectors can be seen from the increasing fishery 

production chart which means that fishery products are used well enough by the uninterrupted 

society, as well as other sectors. Investment and fiscal linkages of the fishery sector to other 

sectors in Batubara District can be seen from the contribution of the GDRP of the fishery sector 

to the GDRP of the District of Batubara, as well as the role of fishery sector based on Klassen 

typology that indicates that the income from the fishery sector can be used to help increase the 

growth of other sectors. The fishery sector of Batubara District is known to have strong linkages 

to other sectors (Table 2); this can occur because in the effort to make the fishery sector as a 

sustainable Resource needs other components that can be obtained from the management of 

other sectors. These components, according to [22-25], include: (1) Ecology: exploitation rate, 

recruitment diversity, changing size of catchment, discard and by catch and primary 

productivity; (2) Economy: the contribution of fisheries to GDRP, employment, ownership, 

subsidy and alternative income; (3) Social: population growth, conflict status, education level, 

and environmental awareness; (4) Technology: duration of trip, landing site, selectivity of 

fishing gear, FAD, ship size and side effects of fishing gear; (5) Ethics: equality, illegal fishing, 

habitat mitigation, mitigation of ecosystems and attitudes towards waste and by catch [1-3, 24-

37]. 
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Table 2. Correlation Analysis Values of the Fisheries Sector with Others 
 

Other sectors 
Correlation value 

of fishery sector 

Agriculture and Forestry 0.968 

Mining and quarrying 0.994 

Manufacturing 0.995 

Procurement of Electricity and Gas 0.977 

Water Supply, Waste Management, Waste and 

Recycling 
0.992 

Construction 0.994 

Large and Retail Trade; Car and Motorcycle 

Repair 
0.997 

Transportation and Warehousing 0.981 

Provision of Accommodation and Foods 0.996 

Information and Communication 0.988 

Financial Services and Insurance 0.994 

Real Estate 0.999 

Company Services 0.997 

Administration of Government, Defense and 

Mandatory Social Security 
0.996 

Educational Services 0.996 

Health Services and Social Activities 0.996 

Other services 0.997 

 

 

4.  CONCLUSIONS 

 

The result of this research indicates that: 

1) The results of LQ, LI, and SI analyses show that the fishery sector tends to increase the 

value from year to year 

2) The result of Klassen Typology analysis shows that the fishery sector of Batubara 

District, classified in the second quadrant which means the fishery sector of Batubara 

District is an advanced but depressed sector. The role of the fishery sector to other 
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sectors is in the provision of production factors and capital base because the economy 

built is used by the same space 

3) The result of correlation analysis of the fishery sector with other sectors is 0.9. This 

shows that there are a very strong linkage between the fishery sector and other sectors 

in the Batubara District. 
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