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Supply Network Analysis of Second and Third Qutsourcing Firms
with E-Invoice at Automobile Parts Industry:
Focused to Brake Manufacturing Firms
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ABSTRACT

Supply network of automobile part is addressed with the e-invoices generated at real
time. Automobile is composed of 8 modules. Firms which produce these modules are defined
as the first outsourcing firm. Brake is the part of power control module and so, brake
manufacturing firm is called the second outsourcing firm. In this paper, the third supply
networks of brake manufacturing firms is analyzed with e-invoices and social network
method. At the node-level, the third outsourcing firms are classified into 3 categories,
interator, allocator and hub with respect to their role at the ego-network of each brake
manufacturing firm. At the network level, A2, one of 3 brake manufacturing firms have
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more outsourcing firms and bigger centrality than the other brake manufacturing firms.
Intre—firms trade patterns are, also, analyzed by using the degree of trade dedication with
respect to the modes of business. It is shown that trade pattern of retail, commodity
brokerage firm, rubber and plastic manufacturing firm are hierarchical trade because their

degree of trade dedication is almost near to 1.
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(Table 1) Functional Classification of Automobile Parts

Parts Components
car body panel, door, bumper, frame
power unit | engine body, cooling system, fuel supply system, automatic lubricators, exhaust system
driveline clutch, transmission, bearings, gear
suspension | shock-absorber, spring, stabilizer
steering steering wheel, steering column, steering gear
brake brake system, disk, drum
electronics | battery, wiring, motor, switch, sensor, lamp, ECU
etc. car seat, audio/video devices, A/C, air bag, wiper, tire, wheel
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(Table 2) Frequency of the Various Business Firms Which Trade to the Brake

Manufacturing Firms

Rank Category of Firms Frequency Percentage gﬁiﬁ;
1 manufacturing 82 32.9% 32.9%
2 service 50 20.1% 53.0%
3 manufacturing wholesale 33 13.3% 66.3%
4 wholesale and retail 23 9.2% 75.6%
5 wholesale 11 4.4% 80.0%
6 wholesale and retail service 11 4.4% 84.4%
7 transportation services 11 4.4% 83.8%
8 wholesale and retail production 8 3.2% 92.0%
9 construction 4 1.6% 93.6%
10 healthcare services 3 1.2% 94.8%
11 manufacturing services 3 1.2% 96.0%
12 wholesale construction 2 0.8% 96.8%
13 retail 2 0.8% 97.6%
14 manufacturing construction 2 0.8% 98.4%
15 manufacturing real estate 2 0.8% 99.2%
16 research and development 1 0.4% 99.6%
17 manufacturing trade 1 0.4% 100%
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(Threshold : 10million Won)

wholesale

wholesale construction
wholesale and retalil
wholesale and retail service

wholesale and retail
production

healthcare service

service

retail

research and development
transportation service
manufacturing construction
manufacturing wholesale
manufacturing trade
manufacturing real estate
manufacturing service
manufacturing

€&+t COROOHI> >

(Figure 2) Ego Network of Brake Manufacturing Firms
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(Table 3) Business Category of Domestic Leading 70 Brake Manufacturing Firms

AgAt FEAD L] AAAFAA 70 23} - 32 TEH
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(Threshold : 100million Won)

. primary metal manufacturing

A rubber and plastic products manufacturing

A metalworking products manufacturing

l:l machinery and equipment manufacturing

wholesale and commodity brokerage

non-metallic mineral products

car and trailer manufacturing

electrical equipment manufacturing

electric circuit switching, protection and connection equipment manufacturing
professional, scientific and technical activities

electronic components, computer, video and communication equipment manufacturing
coke, briquettes and petroleum products manufacturing

pulp, paper and paper products manufacturing

#€ €+t #0000

sewerage and waste handling, material regeneration and environmental restoration

chemicals and chemical products; except for drugs

(Figure 3) Ego Network of Brake Manufacturing Firms

89

Rank Category Details Frequency | Percentage

1 |non-metallic mineral products brake pad, brake lining 18 25.71%
wholesale and commodity synthetic rubber, chemicals, raw o

2 - ; ; 11 15.7%
brokerage materials, antimony, refurbished

3 metalworking products spring, metal powder, metal wire, heat 9 12.9%

. . (o]

manufacturing treatment of metals

4 machinery and equipment fine blanking, foundry, casting 9 12.9%
manufacturing materials 70

5 |primary metal manufacturing iron, cold-rolling 4 5.7%

6 chemicals and chemical products;|silicon, industrial adhesives, synthetic 4 5.79%
except for drugs resins, petroleum resins -0
professional, scientific and technical|calorimetry, automated industrial o

7 22 : 3 4.3%
activities measurement, technology services

8 ru:bber’ and plastic products rubber mats, rubber block 2 2.9%
manufacturing

9 |electrical equipment manufacturing [transformers, headlights 2 2.9%
electric circuit switching, protection

10 |and connection equipment electrical wiring and electrical work 2 2.9%
manufacturing
electronic components, computer,

11 |video and communication electronic components 2 2.9%
equipment manufacturing

12 |car and trailer manufacturing brake manifold 1 1.4%

13 coke, bnqu?ttesr and petroleum grease, lubricants 1 1.49%
products manufacturing

14 glalghgiﬁsgd paper products corrugated cardboard and boxes 1 1.4%
sewerage and waste handling,

15 |material regeneration and waste treatment 1 1.4%
environmental restoration
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(Figure 4> Ego-Network of 4,, B, and G

(Table 4) Node Level Indicators for 3 Brake Manufacturing Firms
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(Table b5) Centrality of Various Outsourcing Firms of Brake Manufacturing Firms

Catego Details In Out Betweenness
eory Centrality | Centrality | Centrality
primary metal manufacturing iron, cold-rolling 0.011 0.018 0.009
rubber and plastic products 1, e rubber block 0.007 0014 0
manufacturing
metalworking products spring, metal powder, metal wire,
manufacturing heat treatment of metals 0013 0019 0.001
machinery gnd equipment fine blanhng, foundry, casting 0013 0,033 0,002
manufacturing materials
wholesale and commodity synthetic rubber, chemicals, raw 0,004 0,019 0
brokerage materials, antimony, refurbished ' ’
non-metallic mineral products |brake pad, brake lining 0.084 0.036 0.018
car and trailer manufacturing | brake manifold 0 0.014 0
clectrical equipment transformers, headlights 0 0022 0
manufacturing
electric circuit switching, . .. .
protection and connection i}ginca] wiring and electrical 0 0.014 0
equipment manufacturing
. C calorimetry, automated

professional, scientific and . .

. e industrial measurement, 0.005 0.033 0
technical activities .

technology services

electronic components, computer,
video and communication electronic components 0.007 0.014 0
equipment manufacturing
coke, briquettes and.petroleum grease, lubricants 0 0,014 0
products manufacturing
pulp, paper. and paper products corrugated cardboard and boxes 0.014 0.014 0
manufacturing
sewerage and waste handling,
material regeneration and waste treatment 0 0.029 0
environmental restoration

. . .| silicon, industrial adhesives,
chemicals and chemical products; synthetic resins, petroleum 0.014 0.043 0.007

except for drugs

resins
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(Table 6) Network Level Indicators of 3 Brake Manufacturing Firms

Brake Manufacturing Firms
Network Level Indicators
4, B G
number of connected nodes 59 15 15
number of links 166 34 32
network centralization 0.985 0.967 0.978
network density 0.049 0.162 0.152
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(Table 7) Median of the Degree of Trade Dedication at the Various Outsourcing
Firms of Brake Manufacturing Firms

Main Category Category Details Frequency | Median
wholesale wholesale and commodity synthetic rubber, chemicals, raw 1 100
and retail brokerage materials, antimony, refurbished '
sewerage sewerage and waste handling,
and waste material regeneration and waste treatment 1 0.14
handling environmental restoration
primary metal manufacturing | iron, cold-rolling 4 0.80
bb d plasti duct
rubber an .p asuc products rubber mats, rubber block 2 1.00
manufacturing
metalworking products spring, metal powder, metal wire,
. 9 0.43
manufacturing heat treatment of metals
machinery and equipment fine blanking, foundry, casting 9 041
manufacturing materials ’
non-metallic mineral products | brake pad, brake lining 18 0.60
car and trailer manufacturing | brake manifold 1 0.9
lectrical i t .
electrc egmpmen transformers, headlights 2 0.05
manufacturing
lectric circuit switchi . .. .
elee C. CIreHiL swite I.]g’ electrical wiring and electrical
) protection and connection work 2 0.45
manufacturing equipment manufacturing
. C calorimetry, automated industrial
professional, scientific and
. L. measurement, technology 3 0.20
technical activities .
services
electronic components,
t id d .
comput el.r, V.l €0 an. electronic components 2 0.82
communication equipment
manufacturing
ke, briquettes and petrol .
COKE, LIIUELIeS an pe oledm grease, lubricants 1 0.57
products manufacturing
ul; d oduct:
PUD, baper an PAPer Procucts corrugated cardboard and boxes 1 1.00
manufacturing
chemicals and chemical silicon, industrial adhesives, 4 0,04

products; except for drugs

synthetic resins, petroleum resins
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(Table 8) Correlation between the Degree of Trade Dedication and In-Centrality
at the Various Outsourcing Firms

Category Details Frequency In-Centrality
non-metallic mineral products brake pad, brake lining 18 -0.41
wholesale and commodity synthetic rubber, chemicals, raw 1 0,08
brokerage materials, antimony, refurbished '
machinery and equipment fine blanking, foundry, casting 9 0.19
manufacturing materials ’
metalworking products spring, metal powder, metal wire, 9 069
manufacturing heat treatment of metals ’
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