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Abstract : The maritime industry has emerged as a new growth engine. The municipalities that own the port are trying to add value
through the maritime industry. Overseas port cities are also creating maritime industrial clusters to generate profits and strengthen
competitiveness. Therefore, it is very important to understand the comparative status of the domestic maritime industry by region. Based
on this analysis, it is possible to establish maritime industrial clusters and strategies for integration. This study analyzed the structure
of the maritime industry located in Jeollanamdo province, the southwestern part of Korea. Through the analysis of existing literature,
the maritime industry was reclassified into 5 major categories, 21 subcategories, and 84 subcategories. Based on the reclassified maritime
industry, the analysis of the Jeollanamdo province maritime industry was based on applying the location quotient and the shift-share
analysis. As a result of analyzing the geographical location of Jeollanamdo province, other industries showed the highest value of 2.790,
followed by fisheries (2.227), shipbuilding industry (1.164) and marine tourism industry (0.554). The growth effect of the maritime industry
in Jeollanamdo province was 35,323 people, and net growth effect excluding national growth effect was 11,945 people. In particular, the
net growth effect of the shipbuilding industry was the highest at 11,320, followed by shipping logistics (6,371) and marine tourism (1,529).
On the other hand, there was no net growth effect in fisheries. The results of this study can be used as basic data for the construction
of the maritime industrial cluster for Jellanamdo province in the future.
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1. Introduction

Marine-based industries are very important in the local

economy for municipalities surrounding the sea. In recent

years, many municipal governments have recognized them

as a new future industry and made efforts to specialize in

the industry that matches the characteristics of the region.

The national government has also taken interest in new

maritime industries such as shipbuilding, equipment,

seafood processing and marine biotechnology, including

marine leisure sports(Ministry of Oceans and Fisheries,

2014).

In particular, it is promoting added value and job creation

through maritime industrial clusters by utilizing idle land

parcels around harbors and thus developing the maritime

industry. It is also seeking to implement a convergence

cluster through the integration of new maritime industries,

which are beyond traditional port functions including cargo

work, storage and clearance. To this end, the government is

systematically supporting and fostering maritime industries

to expand port functions. In 2017, it officially announced the

First Basic Plan for Clusters and selected Busan Port and

Gwangyang Port as the first pilot areas. However, limited

space and incentive systems at the level of a general

industrial complex and limited space revealed limitations in

application as maritime clusters. Looking at the case of

forming clusters around the world, high added value is

being created through shipping and port industries. For

example, in the case of the Port of Rotterdam in Europe,

the port industry is recognized as an important industry

since it accounts for 61% of the total value added in the

Netherlands. The Port of Singapore in Asia is also creating

47% of value added through shipping and support service

industries(Kim, 2011). In addition, the port industry

accounts for 34%, and the added value, which corresponds

to 80% of the national industry, arises from the maritime

industry. On the other hand, in Korea, the contribution of

maritime industries, centering on harbors, to added value

creation is mainly made by the shipping industry, and the

overall level of added value is low. Therefore, it can be said
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that all maritime-related industries, including shipping, port

and subsidiary industries are not composed in harmony.

Jeollanamdo, which is the subject of this study, covers

an area of 12,335㎢ and occupies 12.4% of the national land,

and its administrative districts include 16 port cities and

counties. There are 2,165 islands belonging to Jeollanamdo,

which accounts for 65%, and the coastline extends 6,743㎞,

constituting 45% of the whole country(Jeollanamdo, 2018).

In Jeollanamdo, there are 4 trade ports and 11 coastal ports.

It is the first in the nation’s aquatic production and fourth

in exports. Recently, Jeollanamdo has set its vision of

“Leading Area for Logistics, Tourism and Future Industry

in Northeast Asia” and aimed to create a hub for marine

cultural tourism in Northeast Asia as a center of the

expansion of logistics, traffic and information network.

In this study, the structural analysis of maritime-based

industries, including port industry, shipping and logistics

industry, fisheries, shipbuilding and equipment industry, and

marine tourism and leisure industry was carried out on

Jeollanamdo, which aims to develop into a leading area for

logistics, tourism and future industry in Northeast Asia and

create new added value. The purpose of this study is to

analyze the industrialization and effect of the maritime

industry in Jeollanamdo, and to use it to establish maritime

industry policy. For analysis, the combination of location

quotient (LQ), shift-share analysis and industrial growth

change were applied in this study.

2. Analysis of Previous Studies

Studies on the value added of the maritime industry have

been conducted mainly in maritime industry research. The

Ministry of Oceans and Fisheries(2001) has established the

“Basic Program for Ocean Development (Ocean Korea 21)”

and promoted policies for the in earnest. This program has

a significance in that it has systematically investigated the

for the first time in Korea as a comprehensive plan related

to the ocean rather than an analysis on the maritime

industry. The Ministry of Oceans and Fisheries(2006)

assessed Korea's maritime power through “Future national

Ocean Strategy Research” and designed the future vision of

maritime administration system for future vision, ocean

strategy and implementation from a long-term perspective.

Meanwhile, studies related to maritime special economic

zone are currently in early stages and mainly focus on

trend analysis, and there are few specific analysis on the

maritime industry. Huh(2013) proposed a plan to designate

North Port area as a maritime special economic zone in

order to solve the problems of hollowing out and sluggish

regional economy due to the transfer of freight volume

caused by the development of Busan New Port. He

emphasized the need for the establishment of a special law

and designation of a pilot district, the advancement of R&D

and industrial function in the North Port, and the

strengthening of linkage between the North Port maritime

special economic zone and the industrial clusters in the

southeast region. Park(2013) mentioned the necessity of

preemptive responses by establishing a development plan

for the designation of maritime special economic zone in

Gyeongsangnamdo based on the shipping industry

infrastructure with focus on the contents of maritime

special economic district regulations and tasks for

improvement. The Ministry of Oceans and Fisheries(2014)

presented the grounds for introducing clusters and laid the

foundation for establishing the first basic plan as a direct

study on the clusters. In that research, redefined maritime

industry classification criteria. Also, the value added to the

maritime industry in Korea and the analysis of the

structure of the maritime industry were conducted to select

maritime industrial cluster. Kim and Lee(2015) analyzed key

industry sectors and possible areas for clusters to be

introduced in Incheon Port through the maritime industry

classification and the analysis of the industrial structure.

Song(2015) divided factors for the successful introduction of

maritime special economic zone into subjective factors,

industrial environment factors and government policy

factors through surveys. He suggested that tenant

companies should ensure their competitiveness by securing

concentrated market strategies and pro-market capabilities

to achieve the successful development of maritime industry

clusters. Shin(2010) suggested an approach to build the

shipping business cluster in order to concentrate shipping

business industries and attract high value added firms.

The previous studies have pointed out that the analysis

of maritime industry centered on ports. In the maritime

industry, added value created from the port is important,

but the industry of the port's hinterland should also be

taken into account. In this respect, there has been little

research on the maritime industry analysis of the entire

province where the port is located. Therefore, in this study,

Jeollanamdo province, which has four trade ports and 11

coastal ports, and develop competitive power as a industrial

location, was selected as the research subject. The maritime

industry was extracted from the whole industry in
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Scope of marine fisheries industry

◦ Industry related to the collection, capture, aquaculture, processing and distribution of fishery resources
◦ Industry related to maritime logistics and maritime transportation such as maritime law, harbor construction and
operation business

◦ Industry related to the exploration, collection, extraction, refining and production of marine minerals from seabed or
seawater, or the development and operation of facilities and equipment therefor

◦ Industry related to the development and utilization of marine energy
◦ Industry related to the construction, installation and establishment of marine facilities and marine spaces, or the
development and operation of facilities and equipment therefor

◦ Industry related to the conservation and restoration of marine environment and marine ecosystem
◦ Industry related to marine tourism and leisure activities such as fishing village and marine tourism, and marine
leisure sports

◦ Industry related to the production of salt or the use of it by directly using or refining and processing seawater

Source : Ministry of Government Legislation (www.law.go.kr)

Table 1 Scope of marine fisheries industry

Jeollanamdo province, and the industry which has a

competitive edge in Jeollanamdo province was derived using

the location quotient and shift-share analysis method.

Based on the results, the industry with a competitive

advantage is to be derived for the construction of maritime

industry clusters in the future and the growth potential of

maritime industry in Jeollanamdo province.

3. Classification of Maritime Industry

3.1 Definition of maritime industry

The maritime industry is defined as "maritime fisheries

industry" pursuant to Article 3 (3) of the 「Framework Act

on Marine Fishery Development」. The maritime fisheries

industry refers to the industry related to the management,

conservation, development and utilization of marine and

marine fishery resources. The specific scope and contents

are summarized in the Table 1.

The definition of the maritime industry varies slightly

from country to country. In the United States, the industry

that directly or indirectly uses the ocean as inputs is

classified as a maritime industry, and Australia defines the

maritime industry as an activity that uses marine resources

or creates added value from the marine environment

(Ministry of Oceans and Fisheries, 2014). Ultimately, the

meaning of the maritime industry has been gradually

expanded by the classification according to the scope of the

maritime industry.

The recently introduced maritime industry cluster is the

area established around the idle port facilities in order to

promote the integration and convergence of maritime

industry and maritime-related industry in accordance with

Article 2 of the 「Special Act on the Designation and

Development of Clusters」and refers to the designated area

pursuant to Article 9 of the same Act. The

maritime-related industry refers to the industry prescribed

by Presidential Decree as a business which has great

linkage effects with the maritime industry or high

possibility of advancement through convergence.

3.2 Reclassification of Maritime Industry

The 9th Korean Standard Industrial Classification has

been used since its revision in 2008 from the Korean

Standard Industrial Classification. This includes the

classification of maritime industry. In the Korean Standard

Industrial Classification, the maritime-related industry is

distributed into various industries such as fishery, mining,

manufacturing, transportation, wholesale and retail business,

sports and service industries. This poses considerable

difficulties in the classification of maritime industry.

To solve these problems, the Ministry of Oceans and

Fisheries has classified the maritime industry into six major

categories (maritime policy, shipping port, fisheries,

maritime safety, maritime environment, and maritime

science and technology) and 21 subdivisions through expert

interviews and surveys to determine maritime manpower

requirements(Ministry of Oceans and Fisheries, 2002).

Lim(2009) divided the into four major categories (maritime

service, maritime manufacturing, marine resources, and

maritime research and education) and subdivided it into 11

divisions (fisheries, marine mining, maritime equipment

industry, shipbuilding industry, maritime construction,

maritime transport, port industry, marine tourism, marine

fisheries R&D, marine defense and public administration,

and marine fisheries education). Even after that, the

Ministry of Oceans and Fisheries classified the into nine

categories (maritime construction, fisheries, marine mining,

maritime shipbuilding, marine tourism, maritime transport,
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Section Division Group

Shipping

and

logistics

Marine
transport

Ocean-going passenger transport

Coastal passenger transport

Inland water passenger transport

Ocean-going freight transport

Coastal freight transport

Inland water freight transport

Other maritime transport services

Harbor passenger transport

Other inland water and harbor passenger
transport services

Terminal
operation

Operation of harbor and maritime
terminal facilities

Other supporting water transport
activities

Cargo work
Air freight and land freight handling

Water freight handling

Storage and
warehousing

General warehousing

Refrigerated warehousing

Dangerous goods warehousing

Freight
transport-rela
ted service

Freight transport brokerage, agency and
other supporting transport services

Packing, inspection and weighing services

All other supporting transport services

Logistics
information
system

development
integration
service

Computer programming service

Computer system integration consultation
and construction service

Logistics
equipment
leasing
service

Other transportation equipment leasing
services

Other industrial machinery equipment
leasing services

Logistics
equipment
manufacturing

Transportation container manufacturing
Freight car and other special purpose
vehicle manufacturing
Car body and special vehicle
manufacturing
Trailer and semi-trailer manufacturing

Industrial truck and product handling
equipment manufacturing

Table 2 Result of reclassification of maritime industry

maritime equipment, research and development, and

renewable energy industry) based on the review of

overseas classification system. The Busan Metropolitan

City has established the classification standard for the in

accordance with Article 18 of the 「Busan Metropolitan

City Ordinance on Promotion of maritime industry」. Kim

and Lee(2015) classified the maritime industry into six

categories (shipping and port logistics, fisheries, maritime

science and technology, shipbuilding, marine tourism, and

other maritime industries), 29 divisions and 107 groups in

connection with the Korean Standard Industrial

Classification codes. In recent years, the Ministry of Oceans

and Fisheries has established pilot areas for maritime

industry clusters and redefined the maritime industry into

nine major categories and 42 sub-categories based on the

Korean Standard Statistical Classification and the maritime

industry classification by major countries.

The classification system of the maritime industry varies

depending on statistical methods and classification

standards by country in the world. Since the classification

standards differ from country to country, there is a slight

difference in the calculation of value added in the maritime

industry, and the application of the classification can vary

according to the promotion policies by country. As

mentioned above, as the classification standard in Korea

changes, the estimation of added value varies depending on

the time of research.

In 2009, the value added in Korea's was estimated to be

about 69.7879 trillion won(KMI, 2009) based on the annual

output. This accounted for 8% of the gross domestic

product(GDP) of Korea. In 2010, the Ministry of Oceans and

Fisheries reported that the total value added of domestic

was 54.375 trillion won in 2007, accounting for 5.6% of the

GDP of Korea(Ministry of Oceans and Fisheries, 2010). In

2014, the Ministry of Oceans and Fisheries estimated that

the value added in the maritime industry is 43 trillion won,

and the maritime industry accounts for 3.4% of the total

industry in Korea. Especially in this case, as industries

corresponding to indirect effects in the classification

standard were excluded from the classification of the

maritime industry, the proportion of the decreased. The

proportion of the maritime industry in the GDP was the

highest in the U.K. with 4.2%, followed by Spain with

2.9%, EU with 4.0%, and Ireland with 0.8%(Juan, C. et al.,

2013). It shows a similar level to that of Korea, and the

proportion of direct maritime industry is rather low.

Therefore, it can be confirmed that there is a difference in

the added value estimation according to the classification

standard and scope of the maritime industry.

The maritime industry is a specialized industrial sector

which integrates a wide variety of other industries.

Therefore, there is a limit to the classification of the

maritime industry with the existing statistical classification

into manufacturing and service industries. In other words, if

general industries with low relevance is included in the

calculation of value added in the maritime industry, the

value added of the maritime industry may be overestimated.

So, there is a limit to the result of analysis depending on

how to classify the maritime industry. In order to secure

reliability, the maritime industry was reclassified with

reference to industries classified by the Busan Metropolitan

City Ordinance.
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Wooden pallet and other board
manufacturing
Packaging plastic container
manufacturing
Other assembled metal products
manufacturing

Tourism

Water
entertainment
service

Fishing place operation

Other water entertainment services

Accommodation

Hotel business

Recreation condominium operation

Operation of other tourist accommodation
facilities

Travel
business

General and overseas travel business

Domestic travel business

Other travel assistance and booking
services

Exhibition
and

amusement
park

operation

Exhibition and event business

Botanical garden and zoo operation

Amusement the theme park operation

Fisheries

Fishing

Deep-sea fishing

Offshore fishing

Inland water fishing

Aquaculture

Fish farms(sea)

Fish farms(inland)

Seeding or hatching of aquatic animals
and seaweeds

Fishing-related
services Fishing-related services

Aquatic
animal
processing
and storage

Aquatic animal smoking/cooking and
similar delicatessen manufacturing
Aquatic animal dried and salted product
manufacturing

Frozen fish product manufacturing
Other aquatic animal processing and
storage
Aquatic plant processing and storage

Trade of
marine
products

Wholesale business of aquatic products
Wholesale business of processed fish
products

Retail business of marine products

Manufacture
of fishing
equipment

Fishing net and other string products
manufacturing

Fishing and hunting equipment
manufacturing

Shipbuil

ding

Building of
ships

Building of steel ships

Building of synthetic resin ships

Building of non-ferrous metal ships and
other sailing ships

Manufacture of sections for ships
Other building and repairing of ships and
boats
Building of pleasure and sporting boats

Manufacture of aircraft, spacecraft and its
assistant equipment

Manufacture
of

shipbuilding
equipment

Manufacture of navigation radios and
measuring instruments
Manufacture of other measuring, testing,
navigating and controlling precision
equipment
Manufacture of electric motors and
generators

Transformer manufacturing

Manufacture of other generators and
electrical converters
Manufacture of electrical circuit
switching, protection and connection
devices

Manufacture of switchboards and electric
control panels
Manufacture of bulbs and lamps

Manufacture of lighting equipment for
transport equipment
Manufacture of electric lighting
equipment for general use
Manufacture of other lighting equipment
Manufacture of electrical alarms and
signaling devices
Manufacture of electric carbon products
and insulation products

Manufacture of other electrical equipment

Others

Agriculture, forestry and fisheries
administration

Construction of waterways, dams, and
water supply and drainage facilities

Underwater construction work

salt collection business

Therefore, in this study, the maritime industry was

reclassified as shown in the Table 2 based on the Korean

Standard Industrial Classification Code by referring to the

Busan Metropolitan City Classification and Logistics

Industry Specialized Classification. That is, the maritime

industry was classified into five sections (shipping and

logistics, shipbuilding, fisheries, tourism and others). The

five categories were subdivided into 21 divisions by the

Korean National Statistical Office. Also, by using the

National Standardiztion Code of the National Statistical

Office, we classified them into 84 groups and analyzed

them using these statistical data. However, in this study,

maritime construction, maritime R&D, marine biotechnology

and renewable energy industry in the existing maritime

industrial sectors classified based on the statistical

classification codes were excluded because a comparative

analysis may be difficult due to the influence of industry

with much larger market scale such as construction,

biotechnology and energy industry.

4. Structural Analysis of in Jeollanamdo

Province

4.1 General status

In this study, the status of maritime industry in Korea

was examined based on the maritime industry

reclassification shown in the Table 2. As of 2015, 1,063,451

employees are engaged in their jobs in 136,500 businesses.

Gyeonggi province has the largest number of businesses

with 24,218, followed by Busan Metropolitan City(13,299),

and Gyeongsangnamdo(11,719). There are 10,785 maritime

industries, including fisheries(5,5340), marine tourism(2,276)



Analysis of Integration and Growth Factors for Maritime Industry –With focus on Jeollanamdo Province-

- 127 -

Division　 Nationwide Incheon Busan Gyeonggi Jeonbuk Jeonnam GyeognamGyeongbukChungnam Ulsan Jeju Gangwon

Shipping and

logistics

395,141

(35,638)

26,687

(2,524)

44,510

(4,316)

94,910

(8,991)

12,093

(779)

12,174

(1,078)

21,197

(2,293)

12,680

(1,486)

10,580

(1,086)

10,281

(661)

2,310

(270)

2,811

(492)

Shipbuilding
323,123

(18,431)

11,642

(1,264)

18,032

(1,787)

65,069

(6,294)

4,469

(316)

23,120

(702)

89,695

(2,211)

15,829

(795)

9,027

(457)

55,526

(872)

219

(40)

1,304

(155)

Fisheries
137,781

(42,432)

6,142

(2,306)

21,658

(5,755)

16,598

(4,198)

4,933

(1,970)

18,872

(5,534)

15,208

(3,736)

9,282

(3,172)

8,039

(2,556)

1,544

(850)

3,846

(1,320)

8,564

(2,303)

Tourism
177,118

(37,582)

6,266

(1,645)

9,047

(1,360)

20,142

(4,559)

4,852

(1,553)

6,036

(2,276)

9,948

(3,363)

8,375

(2,534)

6,566

(2,370)

1,583

(392)

12,959

(2,994)

19,007

(5,711)

Others
30,288

(2,417)

709

(52)

2,111

(81)

3,388

(176)

2,587

(177)

5,197

(1,195)

3,027

(116)

3,521

(229)

1,899

(111)

226

(16)

751

(35)

2,140

(89)

Total
1,063,451

(136,500)

51,446

(7,791)

95,358

(13,299)

200,107

(24,218)

28,934

(4,795)

65,399

(10,785)

139,075

(11,719)

49,687

(8,216)

36,111

(6,580)

69,160

(2,791)

20,085

(4,659)

33,826

(8,750)
Remark : Number of companies are given in brackets

Source : Reclassified by the author as of 2015 data of total business survey by Statistics Korea,

Table 3 Number of employees in the maritime industry by section

(Unit : person, number)

and shipping and logistics(1,078). The number of employees

in the was 65,399, of which 23,120 employees are engaged

in shipbuilding, 18,872 in fisheries, and 12,174 in shipping

and logistics, respectively.

With respect to the division of maritime industry in

Jeollanamdo province, the overall growth rate of the

shipbuilding and fishery industries was high. This is

attributed to the effect of shipbuilding business located in

Mokpo and Yeongam areas in Jeollanamdo and the increase

of marine products in Jeollanamdo where abalone, seaweed

and laver aquaculture activities are active. In particular, the

total number of maritime industry companies in

Jeollanamdo province increased by 4.1%, and the number of

employees increased by 4.2% for the past ten years from

2006 to 2015 in the Table 3 and Table 4. Especially the

shipbuilding and marine tourism industries showed a rate of

increase higher than the average increase rate. The

shipbuilding industry includes the building of ships and the

manufacture of shipbuilding equipment. In addition,

fishing-related services showed a high increase rate, and

the number of companies increased by 27.7%, and that of

employees increased by 60.7% for the past ten years.

4.2 Analysis methodology

In this study, the location quotient and shift-share

analysis were used. Through the location quotient analysis,

the proportion of in Jeollanamdo province can be compared

with that of the whole country to estimate the relative

degree of specialization in Jeollanamdo province. If the

value of the location quotient is greater than 1, the

maritime industry is considered to be relatively specialized.

The UK Department of Commerce(2001) judges that if the

value is over 1.25, the industry is integrated within the

region to form industrial clusters.

 


(1)

Q : total number of employer(added value) of nation

Qi : number of employer(added value) of i industry in

the nation

Qj : total number of employer(added value) of j region

Qij : number of employer(added value) of i industry in

the j region

However, the location quotient has limitations in

analyzing the competitiveness of industry, looking for

growth industries or investigating the qualitative changes

of the industry itself(Yu et al., 2010). Accordingly, the

shift-share analysis was carried out to compensate for that

shortcoming. The shift-share analysis is a technique for

analyzing the growth factors of the base year and the

comparison year of a specific industry in a certain area.

This technique can be used to identify the growth and

change factors of cities and regions and determine the

locational appropriateness of the local industry. For

example, a region with a large proportion of industries that

show rapid growth throughout the country grows faster

than other regions. Also, there is a limitation in explaining

the inter-industry linkage, and it is impossible to consider

the industrial transition due to technology change. In this

study, 2006, which is the beginning year of the 9th revision

of the Korean Standard Industrial Classification, was set as

the base year, and 2015 when the latest data were obtained

was set as the comparison year.

For the total growth effect, the national growth effect

(NGij), the industrial mix effect (IMij), and the regional

share effect (RSij) were calculated by comparing the base

year and the comparative year. And the equations are (2),

(3) and (4). The total effect (TE) is sum of the national
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Section Division
2006　 2015 Annual increase rate(%)　

Number of
companies

Number of
employees

Number of
companies

Number of
employees

Number of
companies

Number of
employees

Shipping
and logistics

Marine transport 132 1,427 169 2,562 2.8 6.7
Terminal operation 22 278 40 1,152 6.9 17.1
Cargo work 42 2,354 63 2,368 4.6 0.1

Storage and warehousing 173 956 203 1,414 1.8 4.4
Freight transport-related service 262 1,864 329 2,922 2.6 5.1

Logistics information system development and
integration service

17 188 61 362 15.3 7.6

Logistics equipment leasing service 10 26 63 188 22.7 24.6
Logistics equipment manufacturing 98 700 150 1,206 4.8 6.2

Shipbuilding Building of ships 196 11,157 537 21,430 11.8 7.5
Manufacture of shipbuilding equipment 88 978 165 1,690 7.2 6.3

Fisheries

Fishing 21 407 4 198 -16.8 -7.7
Aquaculture 44 401 72 893 5.6 9.3

Fishing-related services 1 2 9 143 27.7 60.7
Aquatic animal processing and storage 1,156 9,353 1,179 8,361 0.2 -1.2

Trade of marine products 2,966 5,428 4,211 8,826 4.0 5.5
Manufacture of fishing equipment 54 433 59 451 1.0 0.5

Tourism

Water entertainment service 42 98 45 89 0.8 -1.1
Accommodation 780 1,993 1,787 4,457 9.6 9.4
Travel business 258 893 300 904 1.7 0.1

Exhibition and amusement park operation 46 200 144 586 13.5 12.7

Others

Agriculture, forestry and fisheries administration 126 2,666 138 2,294 1.0 -1.7

Construction of waterways, dams, water supply and
drainage facilities

31 839 34 290 1.0 -11.1

Underwater construction work 17 226 41 232 10.3 0.3
Salt collection business 903 2,387 982 2,381 0.9 0
Total 7,485 45,254 10,785 65,399 4.1 4.2

Table 4 Status of maritime industry in Jeollanamdo province by division

growth effect, the industrial mix effect and the regional

share effect, and the net effect (NE) is the sum of the

industrial mix effect and the regional share effect (Mo,

2017).

 
× 


   (2)

 
×  

 


  (3)

 
×  

 
 

  (4)

Eij : j region’s total output of i industry

Er : total output of national economy

Eir : total output of i industry in the national economy

4.3 Analysis results

The location quotient analysis results of Jeollanamdo

province are summarized in the Appendix. The location

quotient was the highest in other industries with 2.7902,

followed by fisheries(2.2273), shipbuilding(1.1635), marine

tourism(0.5542), and shipping and logistics(0.5010),

respectively. In other words, it can be said that in

Jeollanamdo province, highly integrated industry clusters

are being formed in fisheries. The detailed industry-specific

analysis is listed in the Appendix.

As confirmed by the number of businesses and the

number of employees, Jeollanamdo province showed growth

in shipbuilding and marine tourism. The location quotient

analysis results also confirmed that as the location quotient

was over 1.25 compared with that of 2006, the integration

was made in coastal passenger transport, coastal freight

transport, other maritime transport services, harbor

passenger transport, operation of port and maritime terminal

facilities, water freight handling and transportation

container manufacturing in the division of shipping and

logistics. On the other hand, in 2006, the integration of car

body and special vehicle manufacturing, trailer and

semi-trailer manufacturing, and industrial truck and product

handling equipment manufacturing industries was made in

the division of logistics equipment manufacturing, but the

integration was found to be removed in 2015 as the location

of quotient was less than 1.25.

In the case of shipbuilding industry, it was found that

the integration was made in the building of steel ships,

building of synthetic resin ships, building of non-ferrous

metal ships and other sailing ships, and the manufacture of

sections for ships in division of the building of ships as the

location quotient was grater than 1.25. However, in the

manufacture of shipbuilding equipment, the integration was

made in the manufacture of electric motors and generators,

manufacture of other generators and electrical converters,

and the manufacture of electric lighting equipment for

general use in 2006, but the location quotient dropped

sharply in 2015.

In the fisheries, the integration of aquaculture,
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Classification Maritime Industry

Growth industry
(L.Q > 1.25, Employees > 100)

IME(+), RSE(+)

(Shipping and logistics) Coastal passenger transport, operation of harbor and
marine terminal facilities
(Shipbuilding) Manufacture of sections for ships, other building and repair of
ships and boats
(Fisheries) Fish farms, sea, wholesale business and aquatic products, seeding
or hatching of aquatic animals and seaweeds
(Marine tourism) Operation of other tourist accommodation facilities

Industry with high growth potential
IME(-), RSE(+)

(Shipping and logistics)Freight transport brokerage, agency and other
supporting transport services, packing, inspection and weighing services,
industrial truck and product handing equipment manufacturing
(Shipbuilding) Building of steel ships, building of synthetic resin ships
(Fisheries) Retail business of marine products, fishing-related services
(Marine tourism) Hotel business, recreation condominium operation
(Others) Underwater construction work

Industry with good industrial structure but
inferior competitiveness
IME(+), RSE(-)

(Shipping and logistics) coastal freight transport, harbor passenger transport,
other supporting water transport activities, computer programming service
(Shipbuilding) Manufacture of lighting equipment for transport equipment
(Fisheries) Fish farms, inland

Industry with bad industrial structure and
inferior competitiveness
IME(-), RSE(-)

(Shipping and logistics) Water freight handling
(Fisheries) Offshore fishing, aquatic animal dried and salted product
manufacturing, aquatic plant processing and storage, fishing net and other
string products manufacturing
(Others) Agriculture, forestry and fisheries administration, construction of
waterways, dams, and water supply and drainage facilities

Table 5 Growth and inferior industries by the structural analysis of maritime industry in Jeollanamdo province

fishing-related services, aquatic animal dried and salted

product manufacturing, and aquatic plant processing and

storage was made as th location quotient was greater than

1.25. In the marine tourism, the integration of fishing place

operation, recreation condominium operation and domestic

travel business was made in 2006, but the integration was

low in 2015.

The shift-share analysis results of Jeollanamdo province

are shown in the Appendix. The total grow effect was

26,363, and the net growth effect, except for the national

growth effect, was estimated to be 7,551. In the case of

shipping and logistics, the net growth effect was 6,371, and

the general warehousing recorded the highest growth with

1,876. Other industries that show the net growth of more

than 500 were air freight and land freight handling, and

industrial truck and product handling equipment

manufacturing. The total growth effect of the shipbuilding

industry was 11,970, whereas the net growth effect was

6,926. In particular, the net growth effect of 4,836 was

observed in the manufacture of sections for ships. The total

growth effect in fisheries was 2,848, of which the wholesale

business of aquatic products was the highest with 2,529.

The net growth effect was –3,811, showing no shift-share

effect by fisheries in Jeollanamdo province. The marine

tourism showed the total growth effect of 2,852, and the net

growth effect of 1,529. Among them, the net growth effect

of more than 300 was observed in the operation of other

tourist accommodation facilities and recreation condominium

operation.

In the shift-share analysis, if the industrial mix effect,

the regional share effect and the new growth effect of the

region are divided into positive(+) and negative(-) factors,

respectively, the four types of industries appear. In this

study, the industry sectors were classified into growth

industry, industry with high growth potential, industry with

good industrial structure but inferior competitiveness, and

industry with poor industrial structure and inferior

competitiveness. In Table 5, the growth industry shows

industries in Jeollanamdo province, which have the location

quotient of greater than 1.25 and more than 100 employees

in consideration of the total growth effect and the net

growth effect. Also, Both IME(industrial mix effect) and

RSE(regional share effect) showed the sign of the positive

value. Freight transport brokerage, building of steel ships

and so on, which have negative values for IME and

positive values for RSE, are classified as industries with
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high growth potential. As results of IME and RSE, we

categorized industry structure and competitiveness with

other regions.

5. Conclusion

The national and municipal governments have promoted

the formation of maritime industry clusters to increase

added value and induce the integration through the clusters

as the range of the port areas expands. The structural

analysis of maritime industry in Jeollanamdo showed that

the locational integration of fisheries, shipbuilding and other

industries has been made, and Jeollanamdo province was

found to have the advantage over other regions in terms of

the growth effect.

Since Jeollanamdo province is located in a clean sea area

in fisheries, the marine aquaculture has developed, and the

integration of wholesale business has been made in the

distribution process of maritime products. However, despite

the abundant infrastructure of offshore fishing, aquatic plant

processing and storage, and aquatic animal frozen product

manufacturing, Joellanamdo province showed low

integration and inferior industrial structure to that of other

regions. In the case of shipbuilding industry, the integration

has been made in the building of synthetic resin ships, the

building of non-ferrous metal sips and other sailing ships,

and the manufacture of sections for ships. The marine

tourism industry also exhibited low integration in general.

On the other hand, the operation of other tourist

accommodation facilities showed high growth potential.

However, since general and overseas travel business was

inferior to that of other regions in terms of industrial

structure, there is a need to devise policies for the

activation of marine tourism industry.

Therefore, Jeollanamdo is expected to focus more on

intensive investment and industrial revitalization in

shipbuilding and fisheries, which are more integrated than

other regions. In particular, aggressive measures are needed

for industries based on the manufacturing, processing and

storage of seafood for creating added value beyond the

simple wholesale business for the distribution of marine

products in fisheries. Even in the marine tourism, the

integration of general and overseas travel business needs to

be performed using marine tourism resources.

Furthermore, in Jeollanamdo, the introduction of clusters

in industries with high locational superiority and growth

effects needs to be examined from a long-term perspective.

Especially, it is necessary to establish the relationship with

the urban planning of the background area to achieve a

synergy effect when clusters are formed around ports

located in Jeollanamdo. In addition, institutional

improvements should be made to establish policies for

resolving side effects caused by the regional

self-centeredness, and to designate region-specific maritime

industries as clusters.
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Section Division Group

Location
Quotient Shift-share analysis

2006 2015 NGE IME RSE TE NE

Total - - 18,813 -3,796 11,157 26,363 7,551

shipping
and
logistics

Maritime
transport

Ocean-going passenger transport 0 0 0 0 0 0 0

coastal passenger transport 3.9204 6.3515 147.95 3.5 781.4 932.9 784.9

Inland water passenger transport 0.1253 0.1200 1.7 -1.6 -0.1 0 -1.7

Ocean-going freight transport 0.1589 0.2889 21.2 46.4 437.6 505.2 484.0

Coastal freight transport 2.1096 1.6037 196.6 116.6 -227.3 85.9 -110.6

Inland water freight transport 0 0 2.1 -6.8 0 -4.8 -6.8

Other marine transport services 1.7172 2.0326 59.4 3.7 74.7 137.8 78.4

Harbor passenger transport 5.2611 4.3500 164.2 164.9 -174.9 154.2 -9.9

Other inland water and harbor passenger
transport services 16.5958 7.7306 5.4 42.6 -71.4 -23.4 -28.8

Terminal
operation

Operation of harbor and marine terminal
facilities

2.4881 2.5447 40.3 216.2 58.9 315.4 275.1

Other supporting water transport activities 1.6894 1.5523 75.2 578.7 -224.8 429.2 353.9

Cargo work
Air freight and land freight handling 0.8330 1.2335 141.7 59.2 665.5 866.4 724.7

Water freight handling 3.2153 2.0919 836.6 -516.7 -603.2 -283.3 -1,119.9

Storage and
warehousing

General warehousing 0.1185 0.3162 77.3 8.9 1867.7 1953.8 1876.6

Refrigerated warehousing 1.3133 0.8547 256.0 -152.3 -187.5 -83.9 -339.9

Dangerous goods warehousing 1.2130 1.3551 64.0 -46.9 30.4 47.4 -16.6

Freight
transport-related

service

Freight transport brokerage, agency and other
supporting transport services 0.3817 0.4622 609.7 -325.4 608.8 893.1 283.4

Packing, inspection and weighing services 1.0933 1.6787 146.3 -38.2 534.4 642.5 496.2

All other supporting transport services 0.5222 0.2516 18.7 11.5 -31.4 -1.2 -19.9

Logistics
information
system

development
integration service

Computer programming service 0.2271 0.1523 76.9 211.6 -261.7 26.7 -50.2

Computer system integration consultation and
construction service 0.0018 0.0088 1.3 3.3 385.6 390.2 388.9

Logistics
equipment leasing

service

Other transportation equipment leasing services 0.2065 0.8063 3.3 2.2 273.0 278.6 275.3

Other industrial machinery equipment leasing
services 0.1304 0.4953 7.5 9.1 740.3 756.8 749.3

Logistics
equipment
manufacturing

Transportation container manufacturing 2.6277 1.3137 15.8 18.7 -34.6 -0.1 -15.8

Freight car and other special purpose vehicle
manufacturing 0 0 0 0 0 0 0

Car body and special vehicle manufacturing 0.2520 0.2910 24.9 44.9 59.0 128.9 103.9

Trailer and semi-trailer manufacturing 0 0 0 0 0 0 0

Industrial truck and product handling equipment
manufacturing 0.1169 0.3323 64.4 -25.3 1,339.9 1,379.1 1,314.7

Wooden pallet and other board manufacturing 0.3650 0.4870 28.3 4.3 73.4 105.9 77.7

Packaging plastic container manufacturing 0.0712 0.0450 36.6 -1.9 -39.2 -4.5 -41.1

Other assembled metal products manufacturing 0.5636 0.2877 120.9 42.9 -177.4 -13.6 -134.5

Sub-total 0.5201 0.5010 3,244 474 5,897 9,615 6,371

Shipbuil
ding Building of ships

Building of steel ships 1.3052 1.8598 1,963.3 -1,897.3 3,208.7 3,274.7 1,311.5

Building of synthetic resin ships 6.6932 8.2081 162.1 -214.1 85.0 33.0 -129.1

Building of non-ferrous metal ships and other

sailing ships
0.0599 3.4923 0.4 -0.9 31.5 31.0 30.6　

Manufacture of sections for ships 2.1334 2.4578 2,443.3 2,869.3 1,967.4 7,280.0 4,836.7

Other building and repairing of ships and boats 1.8150 2.2563 63.6 411.6 168.8 644.0 580.4

Building of pleasure and sporting boats 0.5252 2.7461 4.2 -4.6 41.4 41.0 36.8

Manufacture of aircraft, spacecraft and its

assistant equipment
0 0.0088 0 0 0 0 0

Appendix : Result of LQ and Shift-share analysis for maritime industry of Jeollanamdo
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Section Division Group
Location
Quotient Shift-share analysis

2006 2015 NGE IME RSE TE NE

Shipbuil
ding

Manufacture of
shipbuilding
equipment

Manufacture of navigation radios and
measuring instruments 0 0.0157 0 0 0 0 0

Manufacture of other measuring, testing,
navigating and controlling precision equipment 0.0912 0.0205 2.1 1.6 -6.7 -3.0 -5.1

Manufacture of electric motors and generators 0.2740 0.3689 93.9 24.3 128.8 247.0 153.1

Transformer manufacturing 0.0068 0.0159 1.3 0.8 6.9 9.0 7.8

Manufacture of other generators and electrical
converters 0 0.0288 0 0 0 0 0

Manufacture of electrical circuit switching,
protection and connection devices 0.0240 0.0444 16.6 -6.2 44.6 55.0 38.4

Manufacture of switchboards and electric
control panels

0.1787 0.2736 107.2 39.3 227.5 374.0 266.8

Manufacture of bulbs and lamps 0.0588 0.0709 9.1 -5.9 5.8 9.0 -0.1

Manufacture of lighting equipment for transport
equipment 0.8610 0.4284 110.6 117.8 -243.3 -15.0 -125.6

Manufacture of electric lighting equipment for
general use

0.1008 0.1658 16.6 17.9 50.5 85.0 68.4

Manufacture of other lighting equipment 0 0.3679 0 0 0 0 0

Manufacture of electrical alarms and signaling
devices

0.0168 0.0000 1.3 -2.3 -1.9 -3.0 -4.3

Manufacture of electric carbon products and
insulation products 0.2151 0.1294 7.5 0.6 -10.1 -2.0 -9.5

Manufacture of other electrical equipment 0.3008 0.0185 40.3 -25.9 -104.4 -90.0 -130.3
Sub-total 0.8787 1.1635 5,043 1,326 5,601 11,970 6,926

Fisheries

Fishing
Deep-sea fishing 0 0 0 0 0 0 0
Offshore fishing 2.9202 1.5180 169.2 -202.9 -175.2 -209.0 -378.2
Inland water fishing 0 0 0 0 0 0 0

Aquaculture

Fish farms, sea 6.3154 8.1649 146.3 40.6 172.2 359.0 212.7
Fish farms, inland 5.9528 3.0424 13.7 8.9 -26.6 -4.0 -17.7
Seeding or hatching of aquatic animals and
seaweeds 1.5002 5.6161 6.7 17.4 112.9 137.0 130.4

Fishing-related
services

Fishing-related services 0.0438 8.6123 0.8 -2.1 142.3 141.0 140.2

Aquatic animal
processing and
storage

Aquatic animal smoking/cooking and similar
delicatessen manufacturing 1.0747 0.6641 250.6 -163.8 -254.8 -168.0 -418.6

Aquatic animal dried and salted product
manufacturing 4.3432 3.4528 1089.3 -889.1 -532.2 -332.0 -1421.3

Frozen fish product manufacturing 1.0134 0.7803 92.7 -39.6 -59.1 -6.0 -98.7
Other aquatic animal processing and storage 0.6529 0.9459 43.6 -38.4 52.8 58.0 14.4
Aquatic plant processing and storage 9.5187 7.3094 2410.9 -1504.1 -1450.8 -544.0 -2954.9

Trade of marine
products

Wholesale business of aquatic products 1.1035 1.5345 689.1 603.1 1236.9 2529.0 1839.9
Wholesale business of processed fish products 0.5030 0.6558 53.6 -9.8 57.1 101.0 47.4
Retail business of marine products 1.7433 2.0139 1513.2 -1414.7 669.5 768.0 -745.2

Manufacture of
fishing equipment

Fishing net and other string products
manufacturing 2.4208 2.0899 166.7 -86.4 -57.2 23.0 -143.7

Fishing and hunting equipment manufacturing 0.2100 0.1779 13.3 -14.1 -4.2 -5.0 -18.3
Sub-total 2.3976 2.2273 6,659 -3,695 -1,034 2,848 -3,811

Tourism

Water
entertainment
service

Fishing place operation 0.4837 0.3753 18.7 -29.6 -7.1 -18.0 -36.7

Other water entertainment services 0.4126 0.5146 22.0 -26.3 13.3 9.0 -13.0

Accommodation

Hotel business 0.2121 0.2932 201.6 -173.3 210.7 239.0 37.4
Recreation condominium operation 0.3627 0.7621 90.6 -18.9 331.4 403.0 312.4
Operation of other tourist accommodation
facilities

1.0528 1.2309 536.1 781.8 504.1 1822.0 1285.9

Travel business
General and overseas travel business 0.3108 0.2525 241.5 -138.6 -116.9 -14.0 -255.5
Domestic travel business 0.5764 0.4394 70.2 -55.4 -40.8 -26.0 -96.2
Other travel assistance and booking services 0.4645 0.4720 59.4 -15.4 6.9 51.0 -8.4

Exhibition and
amusement park
operation

Exhibition and event business 0.1418 0.2191 40.7 32.5 98.7 172.0 131.3
Botanical garden and zoo operation 0.1670 0.6979 5.4 6.7 81.9 94.0 88.6

Amusement the theme park operation 0.2146 0.4021 36.9 -16.7 99.7 120.0 83.0

Sub-total 0.3986 0.5542 1,323 347 1,782 2,852 1,529

Others

Agriculture, forestry and fisheries
administration 2.3412 1.7216 1107.9 -717.2 -762.8 -372.0 -1479.9

Construction of waterways, dams, and water
supply and drainage facilities 4.2935 1.3960 348.7 -313.8 -583.9 -549.0 -897.7

Underwater construction work 0.8069 1.4583 93.9 -194.1 106.2 6.0 -87.9
salt collection business 14.7319 14.5828 992.0 -1022.2 24.2 -6.0 -998.0

Sub-total 3.4444 2.7902 2,543 -2,247 -1,089 -921 -3,464


