Recent Changes in the Spatial Structure of Employment: A
Case Study of the
Tokyo Metropolitan Area

ABSTRACT

Intra-metropolitan spatial structure and its changes have become an important
research theme in understanding the city since the end of World War II and the
acceleration in the process of suburbanization that considerably affected the
distribution of employment. Whereas numerous studies have been conducted from
the theoretical and empirical point of view to understand and analyze the spatial
structure of employment in contemporary metropolitan areas across the globe,
those related to Tokyo Metropolitan Area (TMA) are insufficient. To fill the gap,
this study explored the spatial structure of employment in the TMA through
identification of the locations and rank hierarchies of its employment centers. The
spatial pattern changes of employment centers including their growth, decline, and
so on were also investigated.

The main purpose of this research was to a) identify the employment
centers in different ranks; and b) to explore changes in the spatial pattern of
employment centers in recent years. For this analysis, economic census datasets
from the year 1999 and 2009 were chosen. The Local Indicator of Spatial
Association (LISA) technique, specifically, the Local Moran’s I was selected and
employed for the center identification. For the visual representation and statistical

analysis of the obtained results, GeoDa 1.6.7 and 1.8.12 and ArcGIS 10.1 were



used.

Through the research, a grid-approach (GA) is proposed for the detection
of the comprehensive spatial structure of employment. Grid—cell maps were
created based on spatial scale sizes: 250m by 250m or 0.0625km?; 500m by 500m
or 0.25km?; 1000m by 1000m or lkm?; 2000m by 2000m or 4km’; and 3000m by
3000m or 9km’, respectively. It is revealed that the GA better captured the
comprehensive spatial structure of employment by reducing the spatial
irregularity in the data. The research also proved that employment centers can be
identified effectively by comparing them with the immediate surrounding areas.

To analyze the locations and changes of the employment centers in
different ranks, the fine scale size (250m by 250m) was chosen. The research
revealed a total of 279 employment centers which are equal or greater than 1 km?
(hereafter abbreviated as ECs) in different rank orders across the TMA in 2009.
Further investigation on the location and rank of the ECs in 20km, 30km and 50km
distance bands disclosed that the majority of the upper rank ECs (EC1, EC2 &
EC3) are located close to the city center (20km), whereas most of the lower rank
ECs (EC4) are located in the peripheries (30km, 50km & above). The research
further revealed that out of 32 planned business centers in the 4" National Capital
Region Development Plan (NCRDP), only 11 were confirmed as EC1. Besides,
several EC1, EC2, and EC3 that were disclosed near the main center as well as in
the peripheries went unnoticed by the 4"NCRDP.

The spatial pattern change analysis in the ECs between 1999 and 2009 was

conducted firstly at the prefecture level and covered total employment and



average density. The findings revealed that whereas employment has been more
concentrated in the main center of the Tokyo-to; concentration of employment
was detected prefecture-wide in the case of Kanagawa and Chiba between 1999
and 2009. The average density in Tokyo-to, Saitama, Kanagawa, and Chiba ECs
became higher, indicating the strength of the ECs in these prefectures.
Addtionally, despite that most of the suburban areas were revealed showing a
decreainsg trend in employment density some of the ECs located in the suburban
areas of Gunma in fact has become denser which indicates that not only the core
areas but also some of the suburban areas have increased in denisty in the ten-year
period.

The spatial pattern change analysis between 1999 and 2009 found nine
types of spatial pattern changes in the ECs among which No change (31%),
Shrinking (31%) and extended (25%) stands out in the ten-year period in TMA.
Moreover, the highest number of shrinking ECs was detected in Saitama, whereas
Kanagawa holds the highest number of extended and no change patterns of the
ECs between 1999 and 2009. Also, a great number of ECs of the No change and
extended were located between 30km to 50km distance bands from Tokyo CBD in
the ten-year period. Further analysis of the nine change pattern types by
prefectures revealed the locations of the specific change patterns of the ECs.

To conclude, the research presents GA assisted scale size analysis that can
provide new outlooks on the metropolitan areas of the world in respect of spatial
structure studies. Besides, an inclusive analysis of the spatial structure of

employment in TMA was conducted, which revealed the accurate location, rank,



size, total employment, average density, and changes of the employment centers
throughout the Tokyo Metropolitan Region that can assist in further development

strategies.

Keywords: Spatial Structure; Tokyo Metropolitan Area; Employment

Center; ESDA; LISA; Local Moran’s I; CBD; NCRDP; EC.



Je i ozefEE I BT B i OHER -
WK THE O r — AR 27 4

B

HRH DZE MG & £ ORI, B IR SRURERE OFS T & R O EH
RIpBh b2 DMz BT 5 5 . CEHBERER-E L 2> T\ D,
R IS W CTHRIEOI I I51T 2 @ H O 22 MM IS & B L sHT 3 5729
HERAY I L OVERERIBLR N D ZHOWIEN 72 STV D D5 URRAR T
(TMA) IZE8T 2 b DIE+0Tidenrolz, TOX vy v 72D B2,
AT, BAE 2 —OfEL 7 VB ERET DI & T, KETHE
BRI HBEMOERMME LN, TOlNK ERBRELZZTUREMNE X
—DZER N — O B Lz,

KO FHMZL, a) xR T 7 DORME S Z—DRE, BX
N bRIEOREAE® S Z—D2EM Y — ODHBORETH T, D5y
Fricid, 199 94L& 200 9FORFESFHET —F 2 ic, n—7D
JL 7R 22 EOARBEFERE  (Local Indicators of Spatial Association (LISA)) . H
{AE9IZ1E Local Moran's I Z£R L., o — DR E&RIT o712, B ONT-HE
FEORREHER EFRHOPTIZEB W TIE, GeoDa 1.6.7 8 XV 1.8.12, £ L
T ArcGIS 10.1 & v 7=,

ARFZEIC LD, BT E2HWEZT 77— (GA) WEHOEEN
ZEREE DR IIZ OV TIRE SN, WL DDDZEMA T —L A4 X (2
50m x 250m (0. 0625km?), 500m x 500m (O.
25km?), 1000mx 1000m (1km?»), 2000m x 200

Om (4km?), 3000m x 3000m (9 km?)) IZFNENHED



Wk~ TR ERL LT,

GA X, 7 — % OZERMPARHANEE 6 L, 78 H O iEr 2= kS
ZXOVBRSIADZENTELZ N holz, £, AWEIR. EHE
A=, EEOET Y 7 LT IR, ERAICRETE D 2 L AFE
BHL7=,

Rign 77 OREMAE X —ONE L HEE T D720, HlA
TF—=AYA X (250mx250m) ZERMLEZ, AWFRICEY, 200
IFIZH A KT TIZ 1 km?* U EORRLT 7 OEAE#— (B
TECEIET) NERET2 7 90T, FAELTWDZ LN nhoTe, HIK
FLENEDECOAEE Z 7 & LT A, MUOEC (EC1,
EC2BLUVEC3) 0<%, #iiof. (20 km) ITALET DA,
TIOEC (EC4) »%<i%, AZH (30km, 50 km, BLU*%
NLLE) ITELTWD Z Engnotlc, £lo, AMEICLY, FA4RE
#EEfEFIE (NCRDP) (ZBITLFET O3 200 R A ¥
—OWN, EC1ETU 73N 1PN E-T-, —H, A4 &
2 Z— ORI B W TRAINTCECT, EC2, BXUECS

DOHFIZIEFFEARNCRD P TIHFRB I INTWVDH D BN DFETE LT,

1999 4E & 2009 EDMDE C DZER N2 — A HEBDO T2 £TH
BRIV T, REM &SP AE D S— Lo, iR, HaHo A
A =BT LREMOETENLDENEDTHT2b DD,
199 94L 200 9FDOM THZAIR L TR TITREATEMNES
LTWD Z et s ivie, HORl, BmER, R)IR, BEXOTERD
ECOYHEEIZILVE<RoTEY, ZNHDOHENETOE COES



R LTc, £lo, A=Y T 0% L Tk, BRHBENBD LTS
AN A BT, HEOHNZY TIET D E COFITIT LD BEN
@Rl bDbHY, ZD1 0FERTaT Y 72T TR, /44T Y
TOHRIZHEENELS BT bDORH L AR,

1999F& 200 9FDOMDOZERM N — OB DI3HTIC

ClTIZ9ODE A T DN — L DB RS D = LRyt FO
N, Zfb7e L (3 1%)., #i/h (31%) BLOYEK (25%) BZD1
OFEMTOEMBE TIIIEETH -7z, /2. 199 94 L 200 9FDIH
T, MNLTOVWAECHRLEZEVONRKEERTHY | LI F—DEC
EBAIR L DNRE = BD=FZLNDOPMENRTH T, £, ZD10
FERIZEBWT, 2672 LE IR L2 E C OZHUTH R O F10 35 Hik
(CBD) 7»530kmn5H5 0 kmBENIZAE L T, 9 DD/ % —
VHEA T OWBERBEFREC N LIz 2 A, E CORE OEN /K —
» DNLIE DT> T2,

fam & LC, ARBFRITZERMEOMRICE L, ROF =Y 7z
B4 28 LS A RIETE 2 G AITHES S A7 — L o Rt 2124k L
Too ETo. KEBTHIE O O 22 O G ISR T 21TV HU KRR
BOREME % —DOEBEOMNE, T27, 4 X, 2EM. VWEE, B
FOEEZH O o T, FEROBFEHIEO —B LR THA D,

Keywords: Spatial Structure; Tokyo Metropolitan Area; Employment

Center; ESDA; LISA;, Local Morans I, CBD; NCRDP; EC.






