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I. Introduction

Due to COVID-19, the world has fallen into an 

unprecedented predicament, which tests firms' ability 
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to survive and build resilience (Gracia et al., 2020). 

First of all, the global supply chain has collapsed, 

consumer consumption patterns are rapidly changing, 

industry and distribution structures are also changing 

(Camba & Camba, 2020; Wolor et al., 2020). 

Consumers have to stay close to home for a long time, 

leading to a surge in online orders. The perfect operation 

of online consumption is based on the distribution 
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A B S T R A C T

Purpose: This study analyzes the production inducement effect and industrial linkage structure of the land transport 

industries using input-output analysis. In particular, the focus of research is to confirm the link between the land 

transport industries and the distribution industry in the industrial linkage structure.

Design/methodology/approach: The methodology is used by Input-Output Analysis. The analysis focus is calcu-

lated the backward linkage effect (BL) and forward linkage effect (FL) using Input Coefficient and Production 

Induced Coefficient. The analysis data was applied to Korean time-series data from 2000 to 2014 from the World 

Input-Output Database (Released November 2016). 

Findings: In Korea, most domestic transportation needs are land transport, and storage services are also provided 

in conjunction with this. Therefore, it was found that wholesale and retail businesses (G46, G47) in the distribution 

industry are widely used as intermediary goods. Without the expansion and development of land transport service 

networks and courier service facilities in Korea, the current chaos caused by COVID-19 would have intensified. 

Research limitations/implications: The limitation of the study was that reliable data from the WIOD were used 

but failed to exclude the passenger sector contained in the land transport industries data. Therefore, it is necessary 

to secure more pertinent data and industrial classifications embodied in the land transport industries. Furthermore, 

with additional research direction, we analyze the structure of the forward and backward industries of each country's 

logistics industry and propose establishing the logistics service supply chain concept.

Originality/value: Through this study's results, effective industrial policy establishment will be possible considering 

industries with high production inducement effect to forward and backward industries by the shipping and land 

transport industries. This study has a meaningful implication that it provides a foundation for understanding the 

industrial structure linked to the distribution and land transport industries.

Keywords: Land transport industry, Distribution industry, Industrial linkage effect, Input-Output analysis 

ⓒ Copyright: The Author(s). This is an Open Access journal distributed under the terms of the Creative Commons Attribution 
Non-Commercial License (https://creativecommons.org/licenses/by-nc/4.0/) which permits unrestricted non-commercial use, distribution,
and reproduction in any medium, provided the original work is properly cited.



GLOBAL BUSINESS & FINANCE REVIEW, Volume. 27 Issue. 1 (FEBRUARY 2022), 95-107

96

and logistics industries. Now in the retail industry, 

land transport logistics has become a necessity rather 

than an option. This is not a temporary phenomenon 

but a starting point that can bring reorganization and 

even change to the entire economy, industries, and 

supply chain between countries 

South Korea is working to resolve the COVID-19 

crisis through K quarantine and its credibility has 

soared. Korea is facing an excellent opportunity to 

strengthen the competitiveness of its industries and 

lead a new global supply chain through new logistics 

technologies. Without the efforts of the land transport 

company, the confusion caused by the current COVID-19 

would have been aggravated. Therefore, it is hard 

to deny that the land transport industry has contributed 

much to prevent the spread of COVID-19. 

The transport industry is a critical industry to improve 

the quality of relationships between each entity, such as 

supply, manufacturing, distribution, and consumption 

in the supply chain, and to improve the competitiveness 

of the entire supply chain. Establishing an efficient 

transport system will also significantly impact reducing 

costs and creating competitive advantages in the 

manufacturing and distribution industries.

This study analyzes the production inducement 

effect and industrial linkage structure of the land 

transport industry using input-output analysis. The 

focus of the research is to confirm the link between 

the land transport industry and the distribution industry 

in the industrial linkage structure. Ultimately, the 

research will provide a foundation for effective industrial 

policy establishment that can have an economic ripple 

effect based on an understanding of the relationship 

between Korea's land transport industries and 

distribution industries.

The research method is to conduct an input-output 

analysis. The analysis focuses on calculating the input 

coefficient, production inducement coefficient, backward 

linkage effect (BL), and forward linkage effect (FL). 

The data for empirical analysis uses the National 

Input-Output Tables (Released November 2016) of 

the World Input-Output Database (WIOD). It analyzes 

time series data from 2000 to 2014 in Korea and uses 

Excel programs.

II. Literature Review

A. Previous Studies on the Logistics Industry

Inter-industry analysis has been applied to a variety 

of industries in prior studies. Regarding previous research 

on logistics industry using inter-industry analysis, 

Lee & Yoo (2016) performed an inter-industry analysis 

on the logistics industry (expressway, railway, water 

transport, and air transport) in Korea, and Choi et al. 

(2008) used inter-industry analysis to examine the 

economic ripple effects of the ocean transport industry 

in Korea. In addition, the studies of Park (2019), Kang 

et al. (2011), Park et al. (2009) provided an inter- 

industry analysis on the logistics industry in Korea. 

Chiu & Lin (2012a) investigated the economic 

ripple effects of the logistics industry in Taiwan and 

revealed that road transport has the strongest impact. 

Zhao et al. (2007) used inter-industry analysis to compare 

the transport industry between the U.S. and China, and 

found that production inducement effects of the transport 

industry in China is relatively greater than that in the 

U.S. Morrissey & O’Donoghue (2013) analyzed the 

economic ripple effects of the ocean transport industry 

in Ireland. Most of the studies on the logistics industry 

used input-output table published in the country for 

analysis. The major studies of Korea’s logistics industry 

using inter-industry analysis stimulated great interest 

in the field of ocean transport and port logistics, most 

utilized the input-output tables released by Bank of 

Korea as data for analysis. Park (2019) and Kang et 

al. (2011) were the only research that used the EU 

and OECD world input-output tables conduct an inter- 

industry analysis on the logistics industry. Table 1 

lists the previous studies on the logistics industry 

by using inter-industry analysis.

B. Recent Studies Using World Input-output 
Table

Recent studies using World Input-output tables to 

compare and analyze the characteristics of industries 

in Korea mainly focused on ICT industries. The studies 
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of Min et al. (2019). Kim & Lee (2020), Lee et al. 

(2019), Li et al. (2019), and Yun et al. (2017) are the 

typical examples. They investigated the ICT industry 

in Korea from different perspective, but they all used 

reliable EU and OECD data to conduct the inter- 

industry analysis. Especially, researchers have been 

trying to provide meaningful implications through 

comparative analysis between countries. Min et al. 

(2019) used EU data to compare forward and backward 

linkage effects and spillover effects between the ICT 

and the machinery industries in Korea, China, the 

United States, Germany, and Japan. Recent studies 

on inter-industry analysis of industries in Korea are 

presented in Table 2.

Researcher Study Subject

Park (2019) A study on economic effects of Korean water transport industry using international input-output analysis

Lee & Yoo (2016) The role of transportation sectors in the Korean national economy: An input-output analysis

Morrissey & 

O’Donoghue (2013)

The role of the marine sector in the Irish national economy: an input-output analysis

Chiu & Lin (2012a) Applying input-output model to investigate the inter-industrial linkage of transportation industry in Taiwan

Chiu & Lin (2012b) The inter-industrial linkage of maritime sector in Taiwan: an input-output analysis

Kang et al. (2011) The analysis for the structure and spillover effect of logistics service in south Korea, China, and Japan

Park et al. (2009) A study on the growth contributing factors of the Korean logistics industry by the structural decomposition 

of input-output tables

Choi et al. (2008) Analysis of the role of maritime freight transport industry in the Korean national economy

Farooq et al. (2008) Economic impact/forecast model of intelligent transportation systems in Michigan: an input output Analysis

Zhao et al. (2007) Analysis on the characteristics of transportation system between China and America based on the 

input-output theory

Wang (1990) Analyzing the economic effects of transportation and communications construction

Table 1. Previous Studies on the IO-SDA of Logistics Industry

Researcher Study Subject

Kim & Lee (2020) A comparative study on production inducement effects in key industries of Korea and the Netherlands

Min et al. (2019) A comparative study on industrial spillover effects among Korea, China, the USA, Germany and Japan

Li et al. (2019) The industrial impact and competitive advantage of China’s ICT industry

Lee et al. (2019) The relationship among competitive advantage, catch-up, and linkage effects: a comparative study 

on ICT industry between South Korea and India

Yun et al. (2017) A Competitive Study on the Linkage Effects between ICT and Automobile Industry

Mattioli & Lamonica 

(2013)

The ICT role in the world economy: an input-output analysis

Rohman (2013) The globalization and stagnation of the ICT sectors in European countries: An input-output analysis

Dietzenbacher et al. 

(2013)

The construction of world input-output tables in the WIOD project

Xing et al. (2011) Measuring convergence of China’s ICT industry: an input-output analysis

Richter & Streb 

(2011)

Catching-up and falling behind: knowledge spillover from American to German machine toolmakers

Table 2. Recent Studies Using Input-Output Analysis
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III. Research Design and Methodology

A. Analysis Model

The inter-industry analysis model is a linear model that 

determines output levels according to the interdependencies 

between different sectors. The model represents the 

successive changes in demand in all sectors induced 

by the change in the production level of a particular sector. 

Like the general equilibrium model, inter-industry 

analysis emphasizes the relationship between sales 

and purchases of inputs, so it has been recognized 

as a valuable method to analyze and predict the overall 

economic impact (Miller & Blair, 2009). In the context 

of an economy is divided into  industries, products 

are used both as final goods and as intermediate goods 

for the production in other industries. Intermediate 

good is noted with , meaning the number of 

intermediate goods in sector  supplied to sector .

Intermediate demand , final demand (, 

import   and total output  of sector  are 

displayed in the input-output table to show the output 

structure of sector . The model of output structure 

is expressed in Formula (1).


  





  

  
    (1)

The input coefficient  corresponds to the aggregate 

intermediate good  used by sector  

   . 

This ratio indicates the relationship between input 

and output, meaning the outputs in sector  used as 

intermediate inputs to generate one unit of production 

in sector . The total outputs of a particular industry 

equal the total required inputs in sector  due to 

the production of outputs, consumption expenditures, 

exports, investments, and government expenditures 

to generate one production unit in entire industries.

On the other hand, the input structure of sector 

, which includes intermediate input ( , value-added 

, and total input , is shown in a row in the 

input-output table, as presented in Formula (2).

    


    
   (2)

The output coefficient  is obtained by dividing 

intermediate input (row vector) by total input  

  . 
It means that the total output of a particular sector 

equals the sum of the sector’s essential input factors/ 

value-added and payments for purchases from other 

industries and imports. Table 3 presents the foundation 

structure of an input-output table that contains n industries 

within an economy. 

B. Coefficient of Calculation

1. Input Coefficient

The input coefficient is divided by the total input 

(GO: Output at Basic prices) of the industry, such 

as raw materials purchased by each industry for use 

in the production of goods or services (Cartwright 

et al., 1981; Miernyk, 1965; Richardson, 1972). The 

total output size output depends on the size of the 

final demand, and the input coefficient is the role 

Section Intermediate demand Final demand Import Total output

Intermediate goods

  ⋯



⋮




⋮


⋯
⋱
⋯



⋮






⋮






⋮






⋮


Value added  ⋯

Total input  ⋯

Table 3. Structure of Input-Output Table
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of mediating the size of the final demand, and the 

level of total output. The input coefficient is expressed 

as   and  is the intermediate demand 

of the  industry which has been inputted to produce 

the  industry.

2. Production Inducement Coefficient 

The input coefficient is the parameter used to measure 

the magnitude of the production inducement coefficient. 

However, when the number of industrial segments 

is large, it is not easy to measure the infinite continuous 

production ripple effects using input coefficients. 

Therefore, the production inducement coefficient is 

derived by a mathematical method called the Inverse 

matrix. The production inducement coefficient is 

expressed in  and is also called the Leontief 

inverse.  is the input matrix, and  is the unit matrix 

with all significant components equal to 1 and the 

other elements all zero.

3. Industrial Linkage Effects 

There are two directions to analyze the degree 

of interdependence between each industry using the 

production inducement coefficient. One is the view 

of industries that demand intermediate goods, and the 

other is the view of industries that supply intermediate 

goods. The former is the backward linkage effect, the 

latter the forward linkage effect. Several studies have 

been conducted to measure the forward and backward 

linkage effects, including Chenery & Watanabe (1953), 

Rasmussen (1957), and Jones (1976), but Rasmussen 

(1957) methods are generally widely used, and the 

formula is as follows Table 4.

C. Data Collection and Industry Scope

The subject of analysis is Korea's land transport 

industry. The analysis uses the National IO Tables 

(Released November 2016) of the World Input-Output 

Database (WIOD). The land transport industry (H49) 

and courier service industry (H53) are the subject 

of analysis in Korea's time series data from 2000 

to 2014. The summary is as follows Table 5.

D. Methodology

In order to examine the forward and backward 

linkage effects of the land transport industry, this 

study utilized time-series data in WIOD National IO- 

tables to derive input-output table, input coefficients 

matrix , unit matrix I, and  matrix, production 

inducement coefficient matrix  in turn. Five 

matrix tables were made for each year between 2000 

and 2014. Input coefficients were obtained by dividing 

the intermediate inputs utilized in each sector's production 

activities by total inputs. Because input coefficients 

are calculated by dividing a particular sector's input 

structure by output, the output in each sector is defined 

as the normalized component ratio 1. Production 

inducement coefficients are expressed in an inverse 

matrix, which can be obtained by subtracting the input 

coefficients matrix from the unit matrix.

Production inducement coefficients, defined as the 

cumulated multiplier, indicate the direct and indirect 

ripple effects on the productions of each industry 

when the final demand occurs by one unit. The element 

( of the production inducement coefficients matrix 

 in the -th row and -th column means the 

growth in sector  induced directly or indirectly when 

final demand in sector  increases by one unit. The sum 

of a column of the production inducement coefficients 

Backward Linkage Effects Forward Linkage Effects


 




  






  




  






 




  






  




  




* Where   is the element of the th row and th column in the 

production inducement coefficients matrix.

Table 4. Linkage Effect Formulas

Code Description of the Land Transport Industry

H49 Land Transport and Transport via Pipelines

H53 Postal and Courier Activities

Table 5. Industry Scope
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matrix shows the increase in production in all industries 

induced by a final demand increase of one unit in 

sector . The production inducement coefficient of the 

manufacturing industry is usually higher than that 

of the service industry because the coefficient is high 

if the industry demands a large portion of domestic 

raw materials in its production process.

IV. Results

This study identified stage 1 of the industrial 

linkage structure of the land transport industries by 

figuring out the 10% of its backward and forward 

industries with the highest production inducement 

coefficients. Based on the selected backward and 

forward industries in stage 1, this study then analyzed 

stage 2 of the industrial linkage structure. This study 

eventually analyzed stage 3 of the industrial linkage 

structure based on the selected backward and forward 

industries in stage 2. The two industries with the 

highest production inducement coefficients over the 

study period (2000-2014) as the forward and backward 

industries of the second and their stages. This study 

examined and visualized the industrial linkage structure 

of a total of three stages by this method.

The description of the results focused on the industries 

in stage 1, which directly link with each land transport 

industry. Among the linkage industries in stage 1, 

one is connected with the land transport sectors with 

a solid line if its production inducement coefficients 

stayed within the top 10% highest throughout the study 

period (2000-2014). Otherwise, the connection is 

represented by a dotted line. Industries connected by 

dotted lines are the ones with high average production 

inducement coefficients over the 15 years. Furthermore, 

among the forward and backward industries in stages 

2 and 3, a * is marked on the right side of the industrial 

code if the industry has a production inducement effect 

on two or more industries.

A. H49: Land Transport Industry

The backward industries in stage 1 of the forward 

and backward industrial structure of H49 (land transport) 

throughout the study period include C19 (petroleum 

products), C29 (motor vehicles), and H52 (warehousing). 

The results indicate that warehousing and handling 

within the logistics industry also have a high production 

inducement effect in addition to the two manufacturing 

sectors. The backward linkage effects of sector K64 

(finance) imply that vehicles are essential to produce 

land transport services, while insurance coverage is 

essential for operating vehicles. Therefore, these 

industries supply inputs for producing transport services 

in H49 (land transport).

The forward industries of H49 (land transport) 

include G47 (retail), B (mining and quarrying), C23 

(non-metallic mineral products), and E37-E39 (waste 

management), meaning that land transport services 

are utilizing as intermediate goods in these industries. 

Specifically, it is used as intermediate goods by sector 

G47 (retail) since many products are being transported. 

It is attributable to the various delivery services provided 

by distribution companies in South Korea these days, 

including one-day delivery, next-day delivery, early 

morning delivery. Besides, land transport is frequently 

used for delivering mining products (limestone, stone, 

construction materials.) in sector B (mining and quarrying) 

and products in sector C23 (non-metallic mineral 

products). Moreover, land transport services are used 

for collecting wastes and recyclable materials, a field 

within E37-E39 (waste management). 

Table 6 presents the forward and backward industrial 

architecture of H49 (land transport). It is extended 

to stage 3 and modelized into a supply chain, as 

illustrated in Figure 1.

B. H53: Courier Service Industry

Stage 1 of the forward and backward industrial 

structure of H53 (courier service) was analyzed. The 

backward industry of H53 (courier service) is N 

(administrative and support), which provides outputs 
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to be used as intermediate goods in the production 

of H53 (courier service). Distribution sectors, including 

G47 (retail), C26 (computer and electronic products), 

and K64 (finance), are backward industries with 

production inducement effects. The relationship between 

H53 (courier service) and G47 (retail) can be explained 

by that the growth in H53 (courier service) is supported 

by the increase in demand for sales logistics. A nationwide 

logistics base and delivery network must be tightly 

built to enable the door-to-door delivery service in 

H53 (courier service). In conjunction with the physical 

transport network, the construction of a communication 

network is essential. Sufficient communication equipment 

must be provided in transport vehicles and logistics 

centers to ensure courier services. Thus, H53 (courier 

service) is closely related to C26 (computer and 

electronic products) as a backward industry. Furthermore, 

because many transport vehicles and handling equipment 

are being operated in logistics centers and sales offices, 

K64 (finance) and K66 (insurance) are also affected 

by the production inducement effects. 

On the other hand, the forward industries that use 

the output of H53 (courier service) as intermediate 

goods are identified. The final output Door-to-Door 

service is utilized by G47 (retail) and G46 (wholesale) 

as intermediate goods. Interestingly, G47 (retail) and 

K64 (finance) have a significant influence on all forward 

and backward industries of H53 (courier service). It 

may be due to the close relationship between the Door- 

to-Door delivery service and the retail function of the 

distribution. In other words, H53 (courier activities), 

G47 (retail), and K64 (finance) are complementary 

industries. G47 (retail) provides cargos for courier 

services, while the distribution for retail uses a large 

number of courier services.

On the one hand, financial products in K64 (finance) 

Section Linkage Industry Linkage Industry of Stage 2 Linkage Industry of Stage 3

Backward 

Industry
C19,C29, H52, K64 B, C20, C24, K64,L68, N H49, C19, D35, C20,N, L68, I, K64, F

Forward 

Industry
B,C23, E37-E39, G47 C19, D35, F, C26, C25, C17, J61, C21

C20, H50, C24, C17,L68, O84, C27, J62-J63, 

C28, C30, C18, J58, G47,G46, Q, M72

Table 6. Linkage Industry of Land Transport Service

Figure 1. Industrial Linkage Architecture of Land Transport
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are used to produce courier services. On the other 

hand, courier services are widely used in K64 (finance). 

It is also related to the decrease in offline face-to-face 

financial services and the increase in internet and 

mobile banking usage due to the growth in IT technologies. 

Thus, there is an increase in courier services in financial 

services, such as card issuance and document delivery. 

Table 7 presents the forward and backward industrial 

structure of H53 (courier service). It is extended to 

stage 3 and modelized into a supply chain, as 

illustrated in Figure 2.

C. Industrial Linkage Structure of Land Transport 
Industries

Based on the analysis of the land transport industry 

(H49, H53), this study computed the production inducement 

coefficients of each land transport sector to identify the 

3-stage linkage structure. This study then attempted 

to identify the land transport industries' forward and 

backward industrial structures in common. According 

to the analysis, the backward industry was K64 

(financial), and the forward industry was G47 (retail), 

in common in stage 1 of land transportation industries.

Typical industries in stage 2 and 3 that have an indirect 

effect were examined. In stage 2, common backward 

industries of land transport sectors are C20 (chemical 

products), K64 (finance), L68 (real estate), and N 

(administrative and support). In stage 3, common 

backward industries of land transport sectors are C19 

(petroleum products), C20 (chemical products), D35 

(electricity and gas), F (construction), I (accommodation 

and food), K64 (finance), L68 (real estate), and N 

(administrative and support).

Regarding the common forward industries, G47 

(retail) is the industry in stage 1 that has a direct effect 

Section Linkage Industry Linkage Industry of Stage 2 Linkage Industry of Stage 3

Backward 

Industry
N, G47, C26, K64 C20, I, L68, K64, C27, N

C19, D35, C10-C12, A01, 

K64, F, N, L68, C24, C20, I

Forward 

Industry
G47, K64, K66, G46 J61, C21, L68, H52 G47, G46, Q, M72, H50, H51

Table 7. Linkage Industry of Courier Service

Figure 2. Industrial Linkage Architecture of Courier Service
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on H49 (land transport) and H53 (courier activities). 

Unlike backward industries, not many common industries 

are found to be the forward industries in stage 2 

and 3 that have an indirect effect, confirming that services 

provided by each land transport sector are used in 

diverse fields. G46 (wholesale) and G47 (retail) are 

the only forward industry in stage 3 related to land 

transport sectors. Figure 3 shows the industrial linkage 

structure centered on stage 1 of industries with forwarding 

and backward linkage effects in land transportation 

industries. Common links to land transport industries 

included K64 (financial) and G47 (retail). In particular, 

the G47 (retail industry) is a forward industry for land 

transportation industries. Therefore, it can be seen that 

the land transportation industries and the distribution 

industries are closely related to growing together. 

Moreover, Table 8 shows the common backward and 

forward industries in the industrial linkage structure 

by stage.

V. Conclusion

In terms of research methodology, this study adopted 

the inter-industry analysis in economics to examine 

the concrete industrial structure of land transport and 

courier service. Based on the analysis, this study 

identified the forward and backward industries of the 

land transport industries and calculated the production 

inducement coefficients of the land transport industries 

on other industries to check the existence and degree 

of the forward and backward linkage effects. This study 

used time series data in WIOD over 15 years (2000-2014). 

Based on WIOD’s industrial classification, the transport 

industry was classified into two sectors (H49, H53). The 

main focuses of the analysis include the computation 

of production inducement coefficients by using input 

coefficients and the computation of forwarding and 

backward linkage effects by using production inducement 

coefficients to identify the forward and backward 

industries affected by the production inducement effects 

of the and transport industries. In particular, the focus 

of research is to confirm the link between the land 

transport industries and the distribution industries in 

the industrial linkage structure.

Moreover, this study calculated the production 

inducement coefficients of each logistics sector to 

identify the 3-stage industrial linkage structure. This 

Backward Industry Forward Industry

Stage 1 K64 G47

Stage 2 C20, K64, L68, N C21, J61

Stage 3
C19, C20, D35, F,

I, K64, L68, N

G46, G47, H50,

M72, Q

Table 8. Common Forward and Backward Industries

Figure 3. Structure of Linkage Industries in Stage 1
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study then identified the industrial structure common 

to forward and backward of the land transport industries 

based on the structure. The analysis results disclosed 

that K64 (finance) links to the two land transport sectors 

in common are backward industries, while G47 (retail) 

is the only forward industry.

As a result of the analysis of the production inducement 

coefficient, the production inducement effect was 

confirmed by the backward linkage effect in which the 

products of other industries were inputted as intermediate 

goods for the production activities of the land transport 

industries. The land transport industry (H49) had a 

production inducement effect in manufacturing (C19, 

C29) over the entire period. In particular, it has been 

confirmed that there are significant ripple effects on 

the manufacturing of vehicles, such as the manufacture 

of motor vehicles (C29). There was also a production 

inducement effect on storage and handling (H52). 

The courier service industry (H53) was found to have 

production inducement effects in wholesale and retail 

(G47). 

In addition, industries with production inducement 

effect by forwarding linkage effect, in which products 

of land transport industries are put into intermediate 

goods of other industries, were identified. Services 

in the land transport (H49) and courier service (H53) 

are commonly used as intermediate goods in retail 

(G47). And the courier service (H53) has been widely 

used in the financial sectors (K64, K66) since 2008, 

as well as in the distribution industries (G46, G47).

This study attempted to analyze the industry association 

with the land transport industries, a service industry 

with insufficient research on inter-industry correlation. 

Through this, the production inducement effect on 

the fields of the forward and backward industries of 

the land transport industries was confirmed. Therefore, 

it is meant that it provides a foundation for understanding 

the industrial structure linked with the land transport 

industries. In addition, It seems clear that the forward 

industries of the land transport industries are the 

distribution industries such as wholesale and retail.

 In Korea, most domestic transportation needs are 

land transport and courier (H49, H53). It can also 

be seen that the wholesale and retail businesses (G46, 

G47) are widely used as intermediary goods. Without 

the expansion of land transport service networks and 

courier facilities in Korea, the confusion caused by 

the current COVID-19 would have been aggravated. 

Without properly equipped land transport services, 

it can be assumed that many problems would have 

occurred in the purchase of daily necessities and 

the distribution of masks. Due to COVID-19, online 

purchases have skyrocketed in Korea. In addition, 

distribution companies have created various delivery 

services such as one-day delivery, overnight delivery, 

and early morning delivery. This was supported by 

Korea's land transport (H49) and courier service (H53). 

It has been the role of Korean land transport companies 

to bring the necessary products to consumers who 

make online purchases, and that it plays an essential 

role in minimizing the spread of COVID-19 under 

current circumstances. The development of land transport 

services is exerting maximum capacity in the national 

emergency.

Through the results of this study, it will be possible 

to establish efficient and effective policies for the 

land transport industries by taking into account industries 

with significant ripple effects due to the land transport 

industries and those with many uses of the land 

transport industries. The limitation of the study was 

that reliable data from the WIOD were used but failed 

to exclude the passenger sector contained in the land 

transport industries data. Therefore, it is necessary to 

secure more pertinent data and industrial classifications 

embodied in the land transport industries. Furthermore, 

with additional research direction, we analyze the 

structure of the forward and backward industries of each 

country's logistics industry and propose establishing 

the logistics service supply chain concept.
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Section Code Description

1 A01 Crop and animal production, hunting and related service activities

2 A02 Forestry and logging

3 A03 Fishing and aquaculture

4 B Mining and quarrying

5 C10-12 Manufacture of food products, beverages and tobacco products

6 C13-15 Manufacture of textiles, wearing apparel and leather products

7 C16
Manufacture of wood and of products of wood and cork, except furniture; manufacture of articles 

of straw and plaiting materials

8 C17 Manufacture of paper and paper products

9 C18 Printing and reproduction of recorded media

10 C19 Manufacture of coke and refined petroleum products 

11 C20 Manufacture of chemicals and chemical products 

12 C21 Manufacture of basic pharmaceutical products and pharmaceutical preparations

13 C22 Manufacture of rubber and plastic products

14 C23 Manufacture of other non-metallic mineral products

15 C24 Manufacture of basic metals

16 C25 Manufacture of fabricated metal products, except machinery and equipment

17 C26 Manufacture of computer, electronic and optical products

18 C27 Manufacture of electrical equipment

19 C28 Manufacture of machinery and equipment n.e.c.

20 C29 Manufacture of motor vehicles, trailers and semi-trailers

21 C30 Manufacture of other transport equipment

22 C31-32 Manufacture of furniture; other manufacturing

23 C33 Repair and installation of machinery and equipment

24 D35 Electricity, gas, steam and air conditioning supply

25 E36 Water collection, treatment and supply

26 E37-39
Sewerage; waste collection, treatment and disposal activities; materials recovery; remediation activities 

and other waste management services 

27 F Construction

28 G45 Wholesale and retail trade and repair of motor vehicles and motorcycles

29 G46 Wholesale trade, except of motor vehicles and motorcycles

30 G47 Retail trade, except of motor vehicles and motorcycles

31 H49 Land transport and transport via pipelines

32 H50 Water transport

33 H51 Air transport

34 H52 Warehousing and support activities for transportation

35 H53 Postal and courier activities

36 I Accommodation and food service activities

37 J58 Publishing activities

38 J59-60
Motion picture, video and television programme production, sound recording and music publishing 

activities; programming and broadcasting activities

Appendix 1. Industrial Classification of WIOD
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Section Code Description

39 J61 Telecommunications

40 J62-63 Computer programming, consultancy and related activities; information service activities

41 J64 Financial service activities, except insurance and pension funding

42 K65 Insurance, reinsurance and pension funding, except compulsory social security

43 K66 Activities auxiliary to financial services and insurance activities

44 L68 Real estate activities

45 M69-70 Legal and accounting activities; activities of head offices; management consultancy activities

46 M71 Architectural and engineering activities; technical testing and analysis

47 M72 Scientific research and development

48 M73 Advertising and market research

49 M74-75 Other professional, scientific and technical activities; veterinary activities

50 N Administrative and support service activities

51 O84 Public administration and defense; compulsory social security

52 P85 Education

53 Q Human health and social work activities

54 R-S Other service activities

55 T
Activities of households as employers; undifferentiated goods and services producing activities 

of households for own use

56 U Activities of extraterritorial organizations and bodies

Appendix 1. ConTinued


