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A Spatial Analysis of Economical Impacts
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Affected by the Industrial Structure Change in Automotive Idustry (1)

Prof. Yong JIANG, Dr. Xiao Min, Mr. Tomoki SUZUKI, Aichi University, JAPAN

1. Introduction

technology will result in a dramatic change in the industrial

2. Using Individual Data
0 From fiuel engine towards electric motor, the revolution of power [ As the aggregated data, industrial statistics can 1ot be
used to track the parts level producticn activities

‘with what scale the negative econcmical impact will be affected.
0O This research focus on TOYOTA Motor Cooperation and its
suppliers located in Aichi prefecture of Japan, 2006
3. Mapping the Distribution of Plants Location

O Figure 3-1 shows the nationwide distribution of Toyota suppliers and their plants

I SYIS
J—INDWHE

O Toyota suppliers and their plants are mainly located in Tokai and Kanto districts (Figure 3-2)
O While within the Tokai district, more than 65% of plants and 70% of employees are
concentrated in Aichi prefecture (Figure 3-3).

[ - z
I AN
Figure 32

5gife 3-1. Nationwide distribution

5. Verifying Industrial Aélomeralion

i from web sites, we constructed industrial database with
0 The purpose of this tesearch s try to find an answer to where, and 81 suppliers, 1355 plants and 3223 parts (Figure 2.1).

structure of automotive industry. O Individual data which contains information of plant and Trading
O A gasoline car consists of 20,000 to 30,000 parts in general i its products are indispensable.

which engine related parts account for more than 30%. OData gy played an g
O The elin of lated parts from thy ing car creating the individual data of TOYOTA and its suppliers

manufacturing system will have a great influence not only onthe 3 Combined with the performance reports of TOYOTA.

car mannfacture and ifs supplier chains, but also on the local ‘group manufactures, lkn mesh of industrial statistics,

economies where automotive makers and their suppliers are national census and other related information obtained

e Consisting:

4, |dentifying Clusters

The puspose of cluster study -

Tradin

Belonging

Manufactuing

Figure 2-1. Data structurs

O To analysis the industrial beyond the
O To quantisy the degree of industrial conceatration.

re 41

0 Pum

— The Netwark of Suppliers and Plarts

bry shipmant

[rer———

prefecture (Figure 5-1)

O About 34 cities are located in this
district.

0 More than 44% of automobile
production of Aichi Pref are produced
by Toyota group in this tegion -

Figure 52
Aichi prefecture’ s industrial structure
Ol Figure 5-3 shows the industrial structure of
accumulation area.
O Transport equipment industry account for 68%.

?,

e
x/v

O Figure 5-2 shows Aichi prefecture’ s industrial ing sesamalation cu area
structure.
~ " | O Transport equipment
- S0%. O About 48% of manufa chi pref. is concentgpein this accunmiation district.
3 9 The machjpaf adusty reaches e than 0 Asong the 23 induses of [ 7 et e 25 v
67%. 18% g“mmp‘lmm“‘ :::‘:‘;me‘ between the agglomerated area and Aichi Prefecture
17% of metal machine
9% of the plastic —
Figure 51 9% of electrical machinery
Accumulation area are concentrated in this district 34y | 5] =
O The area of the accuniation disrict VYIS
(red area) is about 17% of Aichi J/;f f;’[/_,/ LIS LRSS
L Py

Figure 5-4 Percentage
between the accumulation

O The machining industry reaches more than 86%.

6t KOREA-CHINA-JAPAN

Figure 53
Accumulation area’ s industrial structure

JOINT CONFERENCE ON GEOGRAPHY

November 6.9, 2011
Seoul, Korea

manufacturing
2 and Aichi prefecture
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IS RAEZ—MHE

16



In

\"

ZEfEFRRE S 4T

Affected by the Industrial Structure Change in Automotive Industry (2)

Prof. Yong JIANG, Dr. Xiao Min, Mr. Tomoki SUZUKI, Aichi University, JAPAN

6. Performing Hot-Spot Analysis 7. Calculating Access Area Along Road Network

O Using the Getis-Ord hot-spot analysis, we show where highandlow D JIT (Just in Time) is Toyota production system, which means that necessary parts will be collected in
values of factory shipment are clustered (Figure 6-1) required quantity as will as at required time. JIT production system is supported by road network

Q With Kemel density analysis and cross-sectional analyss described Q Figure 7-1 and 7-2 show the road network of Asch: Pref and access area from Toyota assembling
in section 4, we measured hot-spot and cold-spot areas in Figusre 6-2. factories to their suppliers along road network, xzspmnﬂy

0O Combined with 1km mesh industrial statistics, we verify the Q Table 7-1 industrial h ac area, and Table 7-2 shows the parts

production scales both in hot-spot and cold spot areas (Figure 6-3) distribution m each access area

Figure 7-1 - Figure 7-2
Access areas from Toyota assembling
factories to their suppliers

Table 7-1
Industrial

7
»
b3
o

Figure 6-2
density analysis for Gi*

osl5lsley gy

9. Estimating the Negative
Economical Impact
‘Mmmmmmoflﬂl pasts units will decrease 3.6 trillion yen directly in the transport
machinery section of Achi prefecture, which reaches 19% of factory shipment of transport
machinery section in Aichi prefecture (Table 9-1).
O Cutting out 151 parts units could cause 88,635 employees lost their jobs, which is 34% of total

Figure 6-3 .
eanployees of transport machinery section in Aichi prefectare (Table 9.1)
Yocieution sf prosection soels O Input-output analysis shows that the decrease of 3.6 trillion in transport machinery section will
8. Facing the Revolution of Auto Power S e AT o O W il i Al poiciion (TRl 0-2)
QO With the evolution to the electnc vehicle, engioe system, electron-electrical Table 9-1 Table 9-2

Direct effects of 151 parts units disappearance Final effects of 151 parts units disapp

equipment and driving system of gasoline car might be weeded out (Figure 8-1).
0 151 parts units which might be weeded out are selected from our industrial
database. Table 8-1 shows the production scale and Figure 8-2 views the
producticn location of 151 parts units

Ectrc oasomart Figure 82
(G St st prtd Production location of 151 parts units that might be disappeared
jure 8-1

Fig
Parts Units that might be disappeared

10. The Main Data Sources

O “Toyota reality 2006”, Industry Research & Consulting Co. Ltd.

. lkm mesh industrial statistics of Aich: prefecture, 2006,
of Aschi, 2!

Table 8-1
151 Parts units

Prof Yong JANG

: Faculty of Regional Policy. Aichi University.
O Naticon cesss of 2006 vy —

O Road network of Aicki, Esti Japan, 2008 (ST Ameguchnae )

ual DataZ AN -FEEETH AT A2ZEMMBITORA (2)

A Spatial Analysis of Economical Impacts

T oy -ERENRREER M
DBEIZKDEF R RN
RoOHE

San-En-Nanshin Center for Regional Collaboration
Aichi University, JAPAN
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CASE Tools Using Visio 2007
for ArcGIS 10

° ArcGIS Resource Center Help Blogs

Forum What's New?

Today's Posts FAQ Forum Actions

# Forum % ArcGIS % Functions % Geodatabase & ArcSDE # CASE Tools using Visio 2003 and Visio 2007 for ArcGIS 10

+ Reply to Thread
Thread: CASE Tools using Visio 2003 and Visio 2007 for ArcGIS 10

B 09-09-2010 01:54 PM

dwadestrick © = ; . .
=] CASE Tools using Visio 2003 and Visio 2007 for ArcGIS 10

I have been using case tools in Visio 2003 since ArcGIS 8.1. I was trying to set up Visio 2003 to expor|
http://resources.arcgis.com/content/...leShow&d=38058 to set up Visio 2003. I can export with no pr

Dennis Strickland

Join Date: Jul 2010

pO_StS: Z error that reads Automation error ClassFactory cannot supply requested class. I get this error when it
Points: 0
Answers Provided: 0 Dim SemanticChecker As ESRI_ArcGIS_UmlSemanticsChecker.SemanticsChecker

Set SemanticChecker = New ESRI_ArcGIS_UmlSemanticsChecker.SemanticsChecker
SemanticChecker.StartChecker

I thought it might be a Visio 2003 problem, so I installed Visio pro 2007. I set it up as per the instruct
In Visio 2007 I can export with no problem, but get the same error on the same line when trying to ru
Does anyone have any thoughts on this problem? Not sure what I am doing wrong.

Thanks for any input,
Dennis

http://forums.arcgis.com/threads/12692-CASE-Tools-using-Visio-2003-and-Visio-2007-for-ArcGIS-10



Data ModelF>7L—rDiEHA

L]
@ esrl Understanding our world. Sea
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Overview

Multiuser Geodatabase
Multiuser Functionality
Single-User Geodatabase
Data Storage

Data Models

Storage in an RDBMS

White Papers/Articles/
Podcasts

Interoperability

Products Training Support Services Events

Geodatabase

Data Models

Geodatabase Schemas: Data Models for GIS Users

Esri has established a set of best practices geodatabase designs for
various application domains. These database design models are
intended to help GIS users rapidly become productive with the
geodatabase and share what really works among users and our
developer communities.

What's Included in an ArcGIS Data Model
The content of the data models can vary, but each data model
should include

A case study implementation that includes a small sample
database
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http://www.esri.com/software/arcgis/geodatabase/data-models.htmi
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