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RAGTE
ORXZ@FURAT S L,
AE® _ Zw(im ) E®™ . Aexp(C™) n Zw(i()) _E(w) ) Aexp(4™) +
E(ﬂ) - E(O) exp(c(io)) E(U) exp(A(iO))

ZW("O) .E(ill) ' Aexp(r(il)) +Zw(i0) ‘ E(iO) ' Aem(x(ir))
; E(O) exp(T(xO)) E(()) exp(Y(,g))

A (i0) (it) (i0) .
zw(,a) ) Ew) ] ACXP(];()) ) E(g) -AW(") +§§%IE
i E exp(P) T E

Li2d,

- ©

PLEMS, ETORICEY, 2ETHBEOLTD, 1 ANV ZHEOE/(E 1
Hha e ) R EEE R O L RS Oz RSN, FiIc@Fc L 1 AHZ DI
WOELN, a—F— FNHIROEE, MBNREORE, BRYVEOKE, HEIHE

-37 -



{LDFE, MEELOEE, vt NEOEBIINHEIND,
=L, MESHHEOREL, A" PEEREE | BCELBELTRALEE RSO
T, OFXZBNT,
Aexp(A"Y=0  for Vi
L7y, BEBRErLRoTLEY, ALMNMITERY, ZOBREO—HIT Y= A F
DOELIZRNTWB EEZHND,
(GE 15) mlEntiIE, HEESMULLTRETHIN, BHHFICETLIT—2210
BaH LR TERWOT, ZZTHH60BULETHBI L LT3,
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& ZHEtOmERZHERE BH0

(1) 2 ALl b

1990 2005 2005/1990 2005 2015 2025

2AFEM A (10/EM, %)

AR 30,905 28,828 933 100.0 95.5 88.2
001 3 1,709 1,116 653 100.0 756 58.5
002 8 842 901 107.0 100.0 99.0 93.0
003 WA 574 528 92,0 100.0 93.2 83.7
004  flonBUR 148 161 1089 100.0 105.1 105.3
005  A=gEfadr 2,223 1,903 85.6 100.0 81.0 679
006  HETEM 803 540 673 100.0 76.7 59.9
007  fapailinls 434 291 67.0 100.0 82.5 66.4
008 oIS 498 333 66.8 100.0 83.2 68.6
009  AEfEA 2,745 2,028 73.9 100.0 87.5 76.7
010 TR 545 500 91.7 100.0 94.3 85.8
ol 49, 759 654 86.2 100.0 78.2 63.3
012 #Ms 295 469 159.2 100.0 101.4 9.6
013 g 352 305 86.7 100.0 88.5 71.7
014 A 2,361 2,202 93.3 100.0 89.9 80.0
015  #i- HEh 380 320 84.2 100.0 97.8 89.6
016 KEMTH 508 506 99.6 100.0 96.0 87.2
017 {hooBy3E- e in & 655 498 76.0 100.0 79.8 66.0
018  A:prmiy 1,344 1,103 82.1 100.0 85.6 737
019 RN 58 62 105.8 100.0 95.7 823
020 s 98 119 1219 100.0 102.5 94.1
021 kR 962 1,168 121.5 100.0 1023 96.2
022 BT 2,127 1,977 92.9 100.0 107.0 102.9
023 EERRELA R 791 1,365 172.6 100.0 120.8 133.2
024 fhoWERS 1,872 2,037 108.8 100.0 103.7 98.2
025  ZIH 181 419 159.6 100.0 112.7 1233
026 D—b—ezmT 195 267 136.5 100.0 113.6 108.9
027 {hoofkE 768 859 1119 100.0 109.9 103.9
028 A 1,494 1,404 94.0 100.0 92.1 80.6
029 —agshs 4,619 4,424 95.8 100.0 100.7 98.5
030 RGRA 564 367 65.2 100.0 85.6 674
1TAly B Y703 HEE (., %)

R 23,127 21,762 94.1 100.0 99.9 100.1
001 3k 1,279 842 65.9 100.0 79.1 66.4
002 s 630 680 107.9 100.0 103.6 105.4
003  WHAME 430 399 92.8 100.0 97.5 94.9
004 {opiiE 1 122 1099 100.0 110.0 119.4
005 AEfEfasr 1,664 1,436 863 100.0 84.8 77.0
006  HETFfadr 601 408 67.9 100.0 80.2 68.0
007  fapusiisy s, 325 220 67.6 100.0 86.3 754
008 ORISR kAl 251 67.4 100.0 87.0 7.8
009  ZEfER 2,054 1,531 745 100.0 915 87.0
010  HITH 408 377 92.5 100.0 98.7 97.3
011 43 568 494 86.9 100.0 81.9 71.8
012 FMg 221 354 160.6 100.0 106.0 109.6
013 g 263 230 87.4 100.0 926 88.1
014  A-fEmpsE 1,767 1,663 94.1 100.0 94.1 90.7
015 4. HEnk 285 242 84.9 100.0 102.3 101.7
016 KREMI& 380 382 100.5 100.0 100.4 98.8
017 (%3 MEMEIN T &% 490 376 76.6 100.0 83.5 74.8
018  A:fEsiy 1,006 832 82.8 100.0 89.6 83.5
019 HHTa& 44 46 106.8 100.0 100.2 933
020 WS 73 90 122.9 100.0 107.3 106.8
021 FukpH 720 882 122.5 100.0 107.1 109.1
022 #yHE 1,592 1,493 93.8 100.0 112.0 116.7
023 ERAYHEAS 592 1,031 174.1 100.0 126.4 151.0
024 {hoIHEA S 1,401 1,538 109.8 100.0 108.5 1.4
025 %18 136 316 161.0 100.0 1179 139.8
026 m—p—emay 146 201 137.7 100.0 118.8 1235
027 {hofics 575 649 112.9 100.0 115.0 1179
028 IH 1,118 1,060 94.8 100.0 96.4 91.4
029  —fEsh 3,457 3,340 9.6 100.0 105.4 17
030 EEER 422 277 65.7 100.0 89.5 76.5
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(2) HEBHFH

1990 2005 2005/1990 2005 2015 2025

2EERHEO0EM. %)

AR 5,680 8,006 140.9 100.0 117.8 133.7
001 121 159 131.3 100.0 120.3 133.9
002 s 97 181 186.2 100.0 146.6 178.7
003  HAME 54 105 192.9 100.0 136.0 164.5
004 oo 10 20 190.1 100.0 151.0 210.0
005  AEfEET 181 242 133.6 100.0 121.3 140.7
006  tETFfadr 71 69 96.9 100.0 86.0 80.0
007 iy P R, 25 35 142.9 100.0 121.9 134.0
008 AT G 31 53 169.3 100.0 166.2 203.5
009  A:fEH 169 181 107.2 100.0 96.5 96.0
010 JHITH 34 56 165.0 100.0 128.2 146.1
011 4w 7) 100 138.8 100.0 116.2 116.8
012 A& 2 71 316.8 100.0 163.9 204.6
013  g§p 40 44 110.9 100.0 928 91.6
014  A@ry 259 352 1359 100.0 119.5 1254
015 &4 HEdE 34 45 134.7 100.0 168.1 254.8
016  KEMIL&H 36 73 203.2 100.0 149.0 204.2
017  fhoBF3E- HESEIN T & 56 83 148.7 100.0 1339 159.9
018  A:ftmiy 226 232 102.6 100.0 97.0 83.6
019 ST 3 8 254.5 100.0 201.0 2552
020  Jhpg 7 15 227.8 100.0 190.7 236.9
021 Finkst 71 161 2254 100.0 156.1 209.4
022 I 327 480 146.9 100.0 117.7 133.1
023  TAMHESR 236 621 262.7 100.0 153.5 194.3
024 {HoOPIERA S 147 394 267.9 100.0 177.8 250.9
025 #4H 42 157 337.8 100.0 161.9 2383
026 o—b—.zaF 65 127 196.0 100.0 130.4 155.1
027 ootk 144 244 169.2 100.0 162.2 205.6
028  jEiH 263 366 139.4 100.0 126.2 161.8
029  —fxshfe 2,837 3,332 1174 100.0 92.0 87.6
030 e R
1ALy B Y70 % (M, %)

BRI 50,414 46,147 91.5 100.0 102.8 107.8
001 3k 1,074 916 85.3 100.0 105.0 108.0
002 % 862 1,043 120.9 100.0 1279 144.1
003 A 483 605 125.3 100.0 118.7 132.7
004 o 92 114 123.5 100.0 131.8 169.4
005 A:fifadr 1,609 1,396 86.8 100.0 105.9 113.5
006 TR 631 397 62.9 100.0 75.1 64.5
007  fnpuigus 217 202 92.8 100.0 106.4 108.1
008  fodf TN, 277 304 109.9 100.0 145.1 164.1
009  A=fgpy 1,496 1,042 69.6 100,0 84.2 71.5
010 MK 301 322 107.2 100.0 1119 117.8
011 4=9, 636 574 90.2 100.0 101.4 94.2
012 gLANG, 200 411 205.8 100.0 143.1 165.0
013 8 351 253 720 100.0 81.0 73.9
014  AfEmrss 2,299 2,029 88.3 100.0 104.3 101.2
015 @AV 299 262 87.5 100.0 146.7 205.5
016  KEMI& 317 419 1320 100.0 130.1 164.7
017 {hodBFHE-MFRENI T & 493 476 96.6 100.0 116.9 129.0
018  A:ftmy 2,009 1,339 66.7 100.0 84.6 67.5
019 ST 29 48 165.3 100.0 175.4 205.9
020 s 59 87 147.9 100.0 166.5 191.1
021 Znkkl 634 928 146.4 100.0 136.2 168.9
022 HFIH 2,901 2,767 95.4 100.0 102.8 1074
023  FREYHERSS 2,098 3,580 170.6 100.0 134.0 156.8
024 {hoOWER SR 1,305 2272 174.0 100.0 155.2 202.4
025 ZiH 372 903 2194 100.0 141.3 192.2
026 S—b— ez 577 735 127.3 100.0 113.8 125.1
027  fhoofickt 1,281 1,408 109.9 100.0 141.6 165.8
028 i 2,331 2,111 90.6 100.0 110.2 130.5
029  —fEsha 25,180 19,205 76.3 100.0 80.3 70.7

030 e
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(3) £iHH

1990 2005 2005/1990 2005 2015 2025

S AEM S M (10, %)

oy ) 36,586 36,834 100.7 100.0 100.4 98.1
001 3k 1,830 1,275 69.7 100.0 81.2 679
002 % 939 1,082 1152 100.0 106.9 107.3
003  WHAJHE 629 633 100.7 100.0 100.3 97.1
004  {hoEH 158 181 114.3 100.0 110.1 116.7
005  A:fitfadr 2,405 2,145 89.2 100.0 85.6 76.1
006 TR 874 609 69.7 100.0 77.7 622
007  APATAESLE 458 326 7.1 100.0 86.7 73.7
008 oL 529 386 729 100.0 94.5 87.1
009  A:fitp 2,913 2,209 75.8 100.0 88.2 78.3
010  fnTH 579 556 96.0 100.0 97.7 91.9
011 43, 831 754 90.7 100.0 83.3 70.3
012 gL, 317 540 170.4 100.0 109.6 110.9
013 gp 392 349 89.1 100.0 89.0 7.5
014  A:fregssy 2,620 2,555 97.5 100.0 94.0 86.2
015 4 Wi 414 366 83.3 100.0 106.5 110.2
016 KBTI 544 579 106.4 100.0 102.6 101.8
017  fOBFE - HENIN L& 2l 581 81.6 100.0 87.5 793
018  A=fgtmay 1,570 1,335 85.0 100.0 87.6 75.4
019 RN 61 70 113.7 100.0 108.2 102.8
020 g 104 134 128.6 100.0 112.5 110.3
021 oLk 1,033 1,329 128.6 100.0 108.9 109.9
022 BT 2,454 2,457 100.1 100.0 109.1 108.8
023  FARYHER S 1,027 1,986 193.3 100.0 131.0 152.3
024  {HOFHEER S 2,019 2,431 1204 100.0 115.7 122.9
025 4 223 576 186.3 100.0 126.1 154.6
026 a—pw.aa7 261 394 151.3 100.0 119.0 123.8
027  ihosksl 912 1,104 121.0 100.0 121.5 126.4
028 R 1,756 1,771 100.8 100.0 99.2 974
029 SR 7,456 1,756 104.0 100.0 97.0 93.8
030 2RSSR 564 367 65.2 100.0 85.6 67.4
1Ay B ¥-0HWE (M, %)

R 25,249 24,534 97.2 100.0 102.5 106.6
001 3k 1,263 849 67.2 100.0 83.0 73.8
002 % 648 721 112 100.0 109.3 116.6
003  HAM 434 422 972 100.0 102.4 105.5
004  floEH 109 121 110.3 100.0 112.5 126.8
005 ‘:fEAT 1,660 1,429 86.1 100.0 87.4 82.7
006  HETFAN 603 406 61.3 100.0 794 67.6
007  fo PRI, 316 217 68.6 100.0 88.6 80.1
008  flodf il 3635 257 70.3 100.0 96.6 94.6
009  A:fRkp 2,010 1,471 73.2 100.0 90.1 85.1
010 JIIH 399 370 92.7 100.0 99.9 99.8
Ol 4% 573 502 87.6 100.0 85.1 76.4
012 gLiush 219 360 164.4 100.0 112.0 120.5
013 g 270 232 86.0 100.0 91.0 86.3
014 A:fieupse 1,808 1,702 94.1 100.0 96.0 93.7
015 Wy HENE 286 244 85.2 100.0 108.8 119.7
016  KEMIT& 376 386 102.7 100.0 104.9 110.7
017 {hodBF3E- HENIN T 5 491 387 78.8 100.0 89.4 86.2
018  A:fERim 1,084 889 82.1 100.0 89.5 81.9
019 BT 2 46 109.8 100.0 1106 111.8
020 Jfs 7 89 124.] 100.0 1149 119.8
021 kR 713 885 124.2 100.0 111.2 119.4
022 MEHE 1,694 1,637 96.6 100.0 L3 1183
023 TRMEEAS 709 1,323 186.6 100.0 133.9 165.5
024 {hoOFEA S 1,393 1,619 116.2 100.0 1182 133.6
025  FE¥ 154 383 179.8 100.0 128.8 168.0
026 Se—k—eza¥ 180 263 146.1 100.0 121.6 134.6
027 o 630 735 116.8 100.0 124.1 137.4
028 EIH 1,212 1,179 97.3 100.0 101.3 105.8
029 —fS R 5,146 5,166 100.4 100.0 99.1 101.9
030 2EEAR 389 245 62.9 100.0 874 73.3
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2. BHMRERKOTMEZTOEHER

(1) FLC®HIC

BELT 7 £ ARMENE L 2 ERITE, BB O/NEIEFORD & o eI 0 ER &,
Bt CEREBEFORRE(LE VI FEROERD 2 >O[ENH B, Z0 D LETHT
Al X DT, mEbIIE%RE bEEICER L, SRt OIHEISIIFRICHEMT S LR
RAENDD, PFERIEHOSBEOBEIC OV T EZ EIXELRW, LiL, ZThET
DEPEEBFEL EThE, BEREOERLMEE ST, BHOBVHIIAESE R 27
DAZTEHERBICHENT S Z &5,

TS EO/NFRIEEHEE L, BRIZETEL, 1980 ERICIEFEDOZ &, KEJEDOR
BOBEIELHIZ, BPEO/NEHEDOHBESL L SNIHBERBES1 o, TOERITIT,
HADOTBHEEN B KB OFEROMNB LR ER™H D, DFV, KIEZBXEOES
Tﬂ@@%@@ D& LT, BHARDOHEMLREGIEITOREEDORBENMERN E2XH D

DB T AV BN D o7z, BRI, 1989 235 1990 ST T O B KAEER
%f,ﬁL@%%mEE&%~v®~oeﬁo,Eﬁwﬁkmﬁwﬁﬁﬁmﬁeéﬁﬁf
LI EeErolz, UL, BOBEO/NEESHEL 1980 ERTICT TIIE—2 L 2o T,
T OBBD BT TV B,

ZOHITIE, TNETEREREENED L TCEEREZALNMNITEIZ L 2BELT5,
ZDOHE, REBENREHTHLHMERA—/3— (GMS) DOIHE OBRICEREZHUTH

70,000
6,110 66,195

60,000

-
_________

-
~ao
-
~

50,000 -

-
-

40,000 42, £

AP T~
T 36,171 ‘o - . 29,820
30,000 - 12,070~ 356
28,808 < el 3,950
24,733~ . 25,485 ~<_
< ~~19,713
20,000 BB A—S— 21)94‘& ——— 1_2;62!_ — i‘
_ 17623 T~ _ 17,865
14761 16,09 7% 17215 = = =
13,682
10,000 ottt
ggg\f% 1389‘3 1478 1,683 _ 1804 1,888 1,668 1,585
0 B T R T e e
1974 1976 1979 1982 1985 1988 1991 1994 1997 1999 2002 2004 3007

FI—14K E@EHARTEREOER
Yokt : SRR
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e ET B, TUBEALNIRIE, BET 7 ABBEOSBOEIREY RED S ETH
W —HBRMH®T ALz 5,

(2) £HEHGRTEFOBE & ETHR

1) EHENAREEHBOER

TP, IhETCOAMERRRGEESLE GE1) OB(LEHRT 3, B - RE/IFE,
it/ R, BRR/NEEDIERHE (I b 02 F RE T MEMEREME] LIRS i1,
 EEREEICEMERT, 1970 ERFEEELY— 7 L LT—B L TR LTE R (GE2).,1997
FE03H 2007 FETO 10 EMEA TS, FFHESEMAESIIREIZED L, 1997 £0K 86
FIEDN B 2007 X ST FIEETHI DD 2EA LE (BI—-14K), Zhiaxl, &
Bheh A —/3— 3N L TEY, 2007 FITiTH 18 FIEL2>TWD, ZOM, BER—
—REEE & W o T KBNS SIIRE L 2 e R 5D LT3,

2) BLVEQPFEEHREEICET SRR

() BPEO/NEEHBEOSSICHAT IR

1980 £RIZ, FAED/NFEIEEEENBOKEEICE S TEWZ L 1ZoWT, BEF (1986)
i, [EEREE L EREEThE, BAO/DEEEIIVFEMTHY, BLTHY, £¥
BTHY, ZOEEMRITEY, KEJEORBEIXILD MK, #1533 ) BEEHTH
Do) MM ST (pp387-388), F7x, MOLEHHEE TITRERE L & LICIESHBEEN
JERL, /NRIEHBEENMETLTWADIZ, BATH 60 ~ 70 FEMRIT/NFEESHE E O 80
LTEZLZ2EML, FREREMEENRE EMTI—F CRRBIEHEENSHE VI
D LBD ol L ERBERDOIEHBEEDBSHEORKFHE L (p. 54), FREEHR/NFER, THE
i, FTHIME, EEMEZRMTLER THDEE L (p59),

LT, BffE, RAET, BPrECTRERRINI/NEESEESEMLZER L LT,
OF%FF - Frafl (8, KBk, 72i32) RF/NEEEBRBIN /e & Rl ERRIEI GRS FH/N
FEOBEFIZER L, OQFEOAFRIABERICOE T LZZ Sicky, TH
BWAT v ($HH) R WLV EEEOERNF/IVINEIETHERTE, F/IVNEED
IR RTFICEBR L7, @QKREJEDOHIERE (1973 |RIEE) »Thi, F/IVNEEO
IR B AR T D EERHENERE L o7, S2EHLE, £, TOBRORER
BEUZ A - T bid, KEJEOHEFRESE ORI EMREREIZ L - TH/IVNEE OFRSR &
Nimé Lz, 2oL, 4L, MEBYAT LAOEEER OO KRETEORRE &
AR FNNRIE OO PEEL EEX LR T,

A& BRI RATEPEOEHEBEEDOE I 2R U bDIZKAE (1994), Flath et al.
(1996) &5, MAEE, VNRIEHEEOERKELN, FOEOHS - BRENREID
Lo THESND LTHIE, AARDO/NFRIEHBEENREDORE R SBKEEREE LY bEL
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T EVE, KRERBETIEARV) L (BRAE 1994 @ p.233), /INEIEEOSAED, HEE O
EEABIUOBEBER, IREEEOCEEEABICHABRALZEZEL T, BORERER
IMETBEDITRESIND EWVWIETAEBEL THIT Lz, TOFER, HADEVV/INE
JEEEEL, OBERDERPBEN-ORENTEERAIE, QFRKOHERERERFR
FHRIZEDEVYIL, HEZOBBEAZE® S, ORKROEHAEMFRGHNEL, B+
bRV, NREFEOAAERIELS, ZEESEBLEANTRBONREZE DRV,
TEWEBE L, ELT, THROEWESEEX, NREOCEREMEZ I THOTIER
<, TERENCFERI R HBE N OO R/NREE~OMBEREDO L7 ML), BFEH
BRIE~OZERMIES] (RTHBE : p244) THBH E LT, Flathetal bR LET/MIZLY,
AAROFBEEED BABER OLR), B, HEMNERIZL > TRE > TV D 0T Tik
RNELTWS, ZTALOEMIL, MBOREICHEEZERRAOGERLEZAT, 88&T
7 ABBICKREREDLY 2L, LML, ZOFETF/IIIHIEMLRERNSEEN TV
W, ZOEFETMIRED &, KIEEEZBREIE L TH/IREHBEIRAE LTEVWKEE
MR A2 810D, RKIEEOEIESCKEEDHFEEN, EHEICHELEX 20 E 5 ik
WO THRETT DLENH B,

(i) MEEHROBLERICET 5 RAE
INFEIESHHEUL, 1980 FERUIIBAICER Uiz (EREREMTERIT 1970 EREBEN L),
HAT (1998) &, 1990 FERLAED/NFRIEEE DOMBERIRAN T, £ E T/HFARIE DTFHT
ERXATCREPREDY L, AT v 7 HROER, REEOHERMOEMIZLD S
DTHHE LT,

(iii) REEQOHENRIFTEE

REBUTE O HE S HIRIZ RIS TREBIC O T, 7 AU ZIZBWT, Wal-Mart O HEN
IR ORI KIE LI BB NS STV 5, Basker (2005) %, EF (County) Bf7?D
T —4# & AWT, Wal-Mart O HERHIBORERICRIE L2 EL 2T L, Wal-Mart O
A, RIS OIEEEEHD SEo0b, BTN EEDOERICOTNCITR
BE2bu-o6 L, HREORRICOTNIEREES L LzE Lz, —F, Neumark et al.
(2008) 1%, RMRICERHENLOT —& % F W Tor Lizdd, Wal-Mart O AiTHOREH
A XHT7- L L, Basker &I O A %72, Neumark et al.lX, Z DX 5 2o TiIN
AP O 7D DOEEES L L THZRAWVI0NEETH Y, Basker DFER & DEVIE,
BEEROBENNIEL D E LTVE,

HARDRBIZ OV TIE, # (2007) 1%, /NRESBEEDOETIL, [EHREDERIZLD
HLOTHY, RIEEOERERM - FELLIC X DR ~D REE D HE DS ERREBER/NTERE DR
BEMESEERERERTH-72& Lz, $£72, Flath (2003) %, #EMRBEALDOT —
ZEBAWT, Ee REEOESOIERSEEOEICKREEDOESHEECELNBRIE L
MEASN L, IESHEE 3,000 nd RO KBS OEMS 2E0/NEEHE LD STk
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L L7z, &b, Igami (2011) 1%, HIERF 202 HIK DT —& b, KEEEOHEIC
Lo TR FREDA—N—<—Fy MIBRELZ TR, MEDRA—R—<—Fy
MILLAREEZTE L, Z0OBHEE, HEE CEEHOEILIZRD -,

LU, BLEDOSHrE, SEMRBEACHIREMOT —FICL 50 TH Y, JEH#HED
DEFEHEZEVIAALTZ LD TR, EMFEHEZER L L OICRES (2006) O
BHD, MEDIE, BERHOAY V2T —FEHNT, KEHBEEDOSA - IBHEZENF/N
INERIEDFE LIS 2 2 BIZOWTOEBMSTEITY, KEETEOSANEEEE DR
FECRICH T DHEBIREN ThHoT2 & L,

WO Do, EEMIEA Y a2 (Ikm Ay va) OF—F%FALELOTHS
2, KBEEEDOSA - BHBRE— R v o NOF/ININEEICE X ZEBORNBRRE >
TWs, BILT, REEEIABEAALATRE LERSREEREDOD LIZREILD
HLOTHY, TOEEE, F—A v a2iZB5T, BOAvyaiibkisELLN, *
DHEZTMTDLERD B,

(3) FHDAH*®

AEITIE, ESHEOMEBEREZERLARFNEITOZLEL, TOLDICHIEA v a
etz AWTOINEIT O, HIA v afFtE, BE - BECESEHNEZRE LR HEO
B (Ayva) ORBICHT T, TRENRORIGICETHEHT— 4 2HE LD TH
D, HUE A v v 2 [ JZFEFHOBR TH 5720, HEEECEE L2022 ESITITH> 2 &
NTED, Ml A Y 2iiE, BE 40 4, BE | EOMBE»S22%E | RHEKE (1
W 80km), 5B 1 RHMIBCIXE 2 (&R 5 A, ARMRFTMIZ 8 FH LT TE A5 2 Rk X (1
W 10km), 55 2 IRHUIEEKE 2 FARIZ 10 %43 L C T A EMERIR A v 2= (1388 1km),
BEIEMIE A v V2 ZFABRIC2EHLTTED 250 1 #IA v = (13804 500m) 728
BdHDH,

210

704
703
Z02
201

FI-15E Rty aidis
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AETHE, 250 1H#IFA Yo (500m A vira) 2RV, E0—-15HOLYIZ, %t
BAy v (BRI IKHETI Ay v ah bR B8k (V—) & 201, FO4MAE 202
LLLTZIOETHRELT, ZNHIZBIT S5 2002 F£0 GMS OF A, 2002 £ 5 2007
FENZT TORBRA v ¥ 2 OEFEREFEHOERIC SO & 2 REEY RIT L% Rt
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SUMMARY

Difficulties in Accessing Grocery Stores in an Aging Society

Tetsuro YAKUSHIJI

1 Introduction

1.1 Background

According to the National Census of 2010, people aged over 65 years account for 23.0% of the
national population, which is the world's highest level of aging. Furthermore, the National Institute
of Population and Social Security Research predicts that the population aged over 65 years will
increase by 25% in 20 years, from 29.48 million in 2010 to 36.85 million in 2030, increasing the
ratio to 31.6%.

Meanwhile, the number of food stores continues to decline, with the number of retailers dealing in
food and drink reduced by 26% in 10 years, from 526,000 in 1997 to 390,000 in 2007. This trend
has accelerated since the abolition of the Large-Scale Retail Store Law in 2000.

Under the current climate, which is characterized by an aging population and declining numbers
of grocers, senior citizens who constitute an increasingly growing section of the population, face
the challenges of inconvenience and laboriousness with regard to shopping for food. For example,
there are cases in urban areas where the opening of a large-scale commercial complex led to the
closure of shops downtown. Consequently, elderly residents in the area experienced
inconveniences when shopping for food. In rural areas, where the aging population is progressing
rapidly, the closure of shops run by Japan Agriculture (JA) made it more difficult for residents
to shop for food. More than 80% of the local authorities in Japan recognize the need, at least to a
degree, for measures to assist the populace with regard to difficulties experienced when shopping
for food, a widely recognized issue throughout the country.

Given this situation, the Ministry of Agriculture, Forestry and Fisheries' Annual Report on Food,
Agriculture, and Rural Areas in Japan FY2011 includes "food access difficulties” as an important
policy agenda in the field of food. This is to address situations in which vulnerable people such as
the elderly experience shopping for food as inconvenient and laborious.

Implementation of measures to ease difficulties related to accessing food is urgently required as
the forecasted increase in the aged population is directly related to an increase in the number of
elderly people who experience difficulties when shopping for food. However, Japan does not have

adequate research data on this problem.
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1.2 Difficulties in Accessing Grocery Stores

For the analysis, the term used in this study to refer to a situation where certain difficulties are
experienced when shopping for food is "difficulties in accessing grocery stores." This is because
experiencing difficulties in the act of shopping for food is directly related to accessibility to food,
which is closely related to factors such as spatial conditions (e.g., distance to stores) and

personal conditions (e.g., car ownership and age) .

1.3 Consumer Costs in Shopping

The major features of the theory of commerce which discuss problems related to food retail can
provide a context for studying problems related to difficulties in accessing grocery stores. In this
context, the distribution sector is responsible for creating distribution services, and a decreasing
service standard increases the consumer cost of acquiring assets. Consumer costs in shopping for
food have increased if consumers experience more inconvenience and difficulties in shopping for
food because, for example, nearby shops have closed, which in turn lowers the level of
distribution service provided by distributors.

Consumer costs take three forms: (a) monetary cost (transport fees, parking fees, etc.); (b)
time spent on shopping (convertible into monetary cost as opportunity cost); and (c)
psychological/physical cost (from crowded shopping environments, etc.) . Difficulties in shopping

for food directly reflect these consumer costs.

1.4 Food Security Perspective

If the increasing consumer costs for buying food necessitates restrictions on food consumption, the
food security in a household is threatened. Although Japan has a low level of national food
self-sufficiency, the overall demand for food is met with sufficient supply. Under such conditions,
however, constraints on food consumption may still arise for some households in the case of
diminished accessibility to stores.

The 2010 "Ministry of Agriculture, Forestry and Fisheries' Basic Plan for Food, Agriculture and
Rural Areas" states that Japan "in response to the aging population, will strive to ensure a ready
food supply to consumers through the sound development of diverse delivery services by private
companies” as part of its "Policies for Securing a Stable Food Supply."

In the UK, where food deserts have been recognized since the 1990s, the UK Department for

Environment, Food and Rural Affairs (DEFRA) includes household access to food stores as an
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indicator of the household's food security in its assessment. Here, the desired outcome is that "all
households, including those without cars, have adequate physical access to food stores." The
indicator is "the number and percentage of households within 15 and 30 minutes of a
supermarket/food store accessible by public transport, walking, and cycling." Similarly, the US
Department of Agriculture (USDA), in accordance with the Food, Conservation, and Energy Act
of 2008, assessed the extent of areas with limited access to affordable and nufritious food,
identified characteristics and causes of limited access in such areas, considered the effect of

limited access on local populations, and outlined recommendations to address the problem.

1.5 Problem and Structure of the Study

This study conducted current-state analyses on difficulties in accessing food from a number of
perspectives and used the results to come up with solutions for these difficulties. For achieving
this purpose, the current-state analyses were divided into analyses based on three perspectives.

The first analysis was from a nationwide perspective. An analysis of this difficulty tends to result
in case study bias. Therefore, from a nationwide perspective, this analysis clarified the perception
of these difficulties across Japan. The second analysis was from a regional perspective. From this
perspective, based on the results of consciousness surveys conducted using a uniform method in a
number of regions, the analysis clarified the characteristics of each region and the difficulties
experienced by the elderly in that particular region. The third was the analysis of interested
parties' opinions on solutions to the difficulties. In this analysis, to highlight solutions for the
future, opinions were clarified on difficulties experienced by the local populace who actually
experienced the difficulties and the local authorities who addressed these difficulties as
administrative organizations. Finally, the implications from the three-perspective analyses that can

be applied to future measures were integrated and summarized.

2 Current-State Analyses

2.1 A Nationwide Perspective Analysis

The current-state analysis from a nationwide perspective comprised three parts. The first was a
demand side analysis to clarify the direction of food consumption in Japan under conditions of a
declining birthrate and aging population. The second was a supply side analysis of variation
factors in the number of food stores in the past to provide data that could be used to predict the
number of food stores in the future. The third was an analysis of the local populace's accessibility

to food stores. The accessibility encompassed the integrated results of the demand and supply side
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factors.

2.1.1 Demand Side Analysis

People have started purchasing processed items instead of fresh foods. Will this tendency continue
in the future with a population of largely elderly people? Two results were obtained: First,
expenditure ratios as a part of overall food expenditures for households with elderly household
heads and for single-person households will increase to a large degree. The expenditure ratio for
households with household heads aged 60 years or older will increase from 37.0% in 2005 to
47.5% in 2025, while ratios for single-person households will increase from 21.7% in 2005 to
29.6% in 2025. Secondly, with respect to the shift from fresh to processed items, purchasing
cooked food or home meal replacements will replace home cooking, even in households with
elderly heads leading to an increase in the externalization of food, or more specifically, the

dependency on food industries for diet.

2.1.2 Supply Side Analysis

The number of fresh food stores-which include vegetable and fruit stores, fresh fish stores, and
meat and poultry stores-continues to decline. This is considered to be a consequence of the
opening of large-scale stores. Factors causing the decline were analyzed using statistics, on half
grid squares (a square of approximately 500 m on each side), and by identifying the presence of
general merchandise stores (GMS) in remote grid squares and analyzing their influence. The
result of this analysis confirmed that in medium and small cities and farming villages, in addition
to competition between fresh food stores in the same grid square, the presence of a GMS with a
wide trading area was a contributing factor in the declining number of fresh food stores in
distantly located grids. It is thought that in the future, fresh food stores within an approximate
range of 500 m to 5 km of a GMS will face difficulties as a result of their larger rival's ability to
attract customers, On the other hand, it was found that in large-scale, densely inhabited districts
(DID) such as in ordinance-designated cities, the presence of a GMS in a far-away grid square
had no impact on the number of fresh food stores. This can be attributed to the large size of the
city surrounding the fresh food stores. Instead, it was confirmed that in large-scale DIDs,
competition between fresh food stores within the same grid square was a major contributing factor
to the declining number of stores. However, the analysis results also confirmed that the presence
of a GMS within approximately 500 m of a fresh food store did not contribute to the declining
number of fresh food stores in any region. This could be because fresh food stores located near a

GMS benefit from its ability to attract customers or its role in forming a commercial district.

2.1.3 Accessibility to Food Stores
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The third analysis is that of the local populace's accessibility to stores. Accessibility is the total
effect of demand (population) and supply (number of stores). Based on the analysis discussed
later, we formulated a standard to postulate the populace that experience more difficulties in
shopping than others, that is, individuals aged 65 years or over without cars, whose nearest shops
are located further than 500 m of linear distance away. The population as well as the average
distance to stores in urban (DID) and rural areas (non-DID) was calculated to satisfy this
standard. 1 assumed access to two types of stores: the "fresh food stores" necessary for preparing
a daily diet, and "food supermarket stores" that carry a better range of goods. The estimated
population fitting this description totaled about 3.8 million based on the "fresh food stores"
criterion, and approximately 6.4 million based on the "food supermarket stores" criterion. The
population for the "fresh food stores” criterion was biased toward rural areas (non-DID), while a
larger proportion was found in urban areas (DID) when analyzed under "food supermarket
stores.” The average distance to stores in rural areas was 2.7 times greater than that in urban areas
for "fresh food stores." The difference increased to 4.1 times for "food supermarket stores,"
suggesting that people in rural areas are disadvantaged with regard to benefiting from shops with
an adequate range of products.

In addition, when we look separately at changes over the past five years in the population that
satisfies the standard according to changes in store numbers (supply) and population dynamics
(demand), a change in the number of stores is larger for all age groups with regard to the local
populace's access to stores selling fresh food. However, when the age group is limited to 65 years
and above, particularly in DIDs, a greater increase in the population satisfying the standard
because of population dynamics is evident. Regarding access to food supermarket stores, an
increase in the number of stores decreased the population whose nearest stores were located
further than 500 m away. In addition, if the age group is limited to 65 years and over in DIDs,
the population satisfying the standard greatly increased because of population dynamics. If the
following trends continue, a major increase in the number of elderly people who will experience

inconvenience and laboriousness in urban areas can be predicted for the future.

2.2 A Regional Perspective Analysis

The regional perspective analysis was based on consciousness surveys conducted in a big-city
suburban housing complex, a small city center, and a farming village. By comparing data between
regions and age groups, the inconvenience and laboriousness experienced by each local populace
when shopping for food was analyzed. The analysis can also be described as an analysis of
consumer costs, as inconvenience and laboriousness while shopping can also be considered as a

part of the shopping costs borne by the customer. The analysis comprised three parts. The first
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part compared the regions and age groups of the proportion of the local populace experiencing
inconvenience and laboriousness when shopping for food. In the second part, this inconvenience
and laboriousness was factor analyzed, while the third part analyzed changes in inconvenience and
laboriousness over time. Additionally, the reasons for some of the local populace not experiencing
inconvenience and laboriousness while shopping for food were analyzed, incidental to these

analyses.

2.2.1 Residents Experiencing Difficulties When Shopping for Food

In the survey, individuals aged 65 years or over who responded that they experienced
inconvenience and laboriousness when shopping for food accounted for 46.7% for the big-city
suburban housing complex, 48.8% for the small city center, and 52.3% for the farming village.
When analyzed by age, although the percentage significantly differs between groups "under 50
years" and "aged 65 years or over” for the small city center and the farming village, there is no
significant difference for the big-city housing complex. This outcome suggests that not only the
aging population but also the child-raising population at the housing complex experience many

difficulties in accessing food.

2.2.2 Factors Impacting Difficulties

The factors with the most impact on difficulties in shopping for food are spatial conditions such
as traveling time and distance to stores, and means of transport. These factors significantly
influence the difficulties experienced by pedestrian shoppers when a journey to stores involves a
road distance of more than | km. In addition, distance affects the elderly population more
seriously than it does younger populations. On the other hand, means of transport can
considerably reduce difficulties when shoppers have cars to drive themselves. We also confirmed
that people aged 65 or above experienced significantly more difficulties while shopping than those
below 65.

This result supports the finding that the elderly, who do not own a car and who experience
difficulties walking, experienced increased inconvenience and laboriousness when shopping for
food. This can be attributed to changes in spatial conditions due to an increased distance to stores;
the increased distance is caused due to changes in the supply factor which are consequences of
the closure of nearby stores.

However, a regional observation indicates that the influence of supply and demand factors differ
from region to region.

For example, in the small city center, citizens aged above 65 who usually walk to stores tend to
experience inconveniences when stores are located more than 1 km away, while the level of

inconvenience is reduced if they use cars. With respect to demand factors, difficulties increase for

- 158 -



the older population. The population in this city center experiences difficulties in shopping which
are influenced by both supply and demand factors.

In the big-city suburban housing complex, no significant difference between the older and younger
population was evident, indicating that the latter who include young families raising children also
experience difficulties. In the housing complex, both the younger and older population experience
difficulties in shopping, and the younger population is particularly susceptible to demand factors.
Finally, in the farming village, the older population experiences difficulties in shopping when
stores are located 1 km away or more, whereas the younger population only experiences
difficulties when the distance is 10 km or more. However, the use of cars did not appear to reduce
the difficulties experienced. Additionally, age does not appear to influence the difficulties
experienced; the younger population indicated a level of difficulty similar to the older population.
On the other hand, a factor reducing difficulties included the good health of elderly individuals.
Furthermore, households engaged in farming experience a lesser degree of difficulty in shopping
as they produce part of their food supply themselves. The results from this village indicate that,
while the supply factor strongly influences difficulties in shopping, some demand factors

contribute to reducing these difficulties.

2.2.3 Changes in Degree of Difficulties in the Past

When we look at the changes over the past five years in terms of the inconvenience and
laboriousness experienced by the local populace when shopping for food, it is particularly the
elderly in the three regions who experienced increased inconvenience and laboriousness. An
investigation into the conditions resulting in residents experiencing increased inconvenience and
laboriousness revealed that difficulties increase as the distance to stores increase, even if this
distance is quite short. In addition, inconvenience and laboriousness increase as the resident ages.
Conversely, inconvenience and laboriousness decreased among the elderly people who were more
autonomous and those who owned a car and drove it themselves. An analysis of the reasons
laboriousness increased indicated that the burden on the elderly living in the big-city suburban
housing complex, from which stores are located a short distance away, increased because of
physical fitness problems. The burden of residents in regional cities and in farming villages who
had to travel a long way to reach stores increased as a result of factors such as store closures and

discontinued public transport services.

2.2.4 The Reasons Some Residents Did Not Experience Inconvenience and Laboriousness
An analysis of the reasons some residents did not experience inconvenience and laboriousness
when shopping for food revealed that a characteristic of this population, which is comprised of

those aged 65 and over living in the big-city suburban housing complex, was their use of online
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shopping and delivery services as well as meal delivery services. Characteristics of the elderly
population living in the small regional city center or farming village were the presence of people
providing shopping support and the use of mobile retailers and store deliveries. A characteristic of
the population aged below 65 years in the big-city suburban housing complex and farming village

was the ability to do shopping on the way to and from work or school.
2.3 Interested Parties' Opinions on Solutions

Finally, the opinions of interested parties on solutions to difficulties were analyzed, as taking them
into consideration is indispensable. First, the local population, who were the ones actually
experiencing the difficulties, was asked about their opinions on types of problems and the nature
of solutions. Their responses were then analyzed. Secondly, the local authorities, who play an
important role in implementing solutions, were asked for their opinions on the reasons for the

problems faced and important solutions for the future.

2.3.1 The Local Populace's Viewpoint
For the local populace, the elements of difficulties depending on individuals' circumstances
(distance to stores, accessibility to cars, and age) and the desired improvement measures were
analyzed. The respondents unanimously highlighted the opening of new stores as a desired
improvement measure. However, taking into account the relationship between the opinions and the
specific nature of the experienced difficulties, the following were concluded: (a) senior citizens
in rural or remote towns who live away from stores and do not drive cars desire improved public
transport services and mobile grocery stores more than the opening of new stores close to them;
(b) residents of central provincial cities consider the opening of new stores as implortant; and (c)
shopping assistance services such as improvement of delivery services for purchased goods are
desired by residents of the suburban residential complex, who mainly walk to nearby stores for
shopping, irrespective of their ages. In particular, with regard to this final point, it was clarified in
this case study that not only the elderly population but also the child-raising population
experienced difficulties in carrying shopping bags, thus wanting delivery services for the goods
they had bought.
An examination of the current methods used to deal with inconvenience and laboriousness
established a correlation between the methods to deal with inconvenience and laboriousness and

the solutions considered important by the local populace.

2.3.2 The Local Authority's Viewpoint

A characteristic of the opinions of local authorities in cities whose local populace had a short
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average distance to stores was that the factors causing difficulties were the decline of shopping
districts and problems related to large-scale volume retailers and communities. In addition, they
viewed measures for city centers and commerce as important. Conversely, the local authorities in
farming villages opined that factors causing difficulties included the reduction in services provided
by the JA-managed agricultural coop (A-COOP) and reduced public transport services. Measures
deemed important in solving these difficulties were support for bus routes and other public
transport, mobile grocery vehicles, and support for people when going out of their homes.
Medium-sized local authorities considered measures addressing both types of difficulties identified
by other local authorities as important. Based on this analysis, it was understood that the measures
considered important by the local authorities are strongly connected to the factors that they
believed to be causing the difficulties.

When the results of the analysis of the opinions of the local populace are compared to those of
the local authorities, certain characteristics were identified. The local populace in the small
regional city center viewed the opening of new stores as important, while the elderly in the
farming village considered improvements to the convenience of local transport services and
mobile retailers to be more important than the opening of new stores. The characteristics of the
solutions deemed important by the local populace are comparable to the characteristics of the
opinions of the local authorities, which suggests that it is highly possible that the local populace

and the local authorities can cooperate and work together to solve difficulties.

3 Implications for Future Measures

The implications for future measures to address difficulties in accessing food obtained from the

results of the current-state analyses are described below.
3.1 Measures Corresponding to Regional Conditions

3.1.1 For the Elderly without Cars Who Have to Travel More than 500 m to Stores

We can assume that the local populace group experiencing the most inconvenience and
laboriousness when shopping is that aged 65 years and more, who do not have a car, and who
have to travel a distance of 1 km or more by road to reach stores. When ascertaining this distance
on a map, it is possible to use a straight-line distance of 500 m. However, when investigating
regional areas, a more in-depth analysis that considers the actual circumstances of that region is
needed. An example would be additionally investigating the possibility of the local population
using public transport.

However, in the example of the suburban housing complex in a big city, it was found that
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child-rearing individuals under the age of 40 experienced major inconveniences and laboriousness
specifically when shopping for food. Therefore, the difficulties experienced by individuals other-

than the elderly in some regions must also be considered.

3.1.2 Important Measures in Urban and Rural Areas

3.1.2.1 Regional Conditions

The distance traveled to stores in urban areas is shorter than that in rural areas. Further, in relation
to transportation mode, shopping on foot is more common in the big city, while cars are more
typically used in rural areas.

As for market opportunities (profitability), urban areas provide opportunities for the development
of new retail business categories, such as small-scale shops. Such opportunities are extremely
limited in rural areas.

In addition, when ‘considering the activity levels of the local community, rural communities were
found to be relatively more active than those in urban areas. However, due to significant

population declines in some rural regions, the remaining populace can hardly form communities.

3.1.2.2 Important Measures

In consideration of the above-mentioned conditions, the improvement of services provided by
mobile retailers and the public transport system in rural areas would reduce the hardships
associated with long-distance traveling, as experienced by elderly individuals.

Given the potential for the establishment of new stores in urban areas, the development of various
types of retail businesses, such as small-scale shops, is more feasible in such areas. In addition,
since shopping on foot is frequent in these areas, support shopping services, such as the delivery
of purchased goods, are extremely important, given the fact that elderly individuals and, in some
cases, child-rearing individuals in these areas experience difficulties with the transportation of
purchased goods.

Furthermore, the provision of delivery services, as well as online or telephone shopping, could
thrive in both urban and rural areas. Non-elderly individuals acknowledge the importance of these
services as future solutions to various shopping challenges. As today's non-elderly are tomorrow's
elderly, it is possible that such retail methods will become more important in the future when they
will be used continuously.

Lastly, access to stores offering a variety of goods is also important in both urban and rural areas.
It has been forecast that in the future, even in elderly households and single-person elderly
households, food purchases will shift from fresh to processed items. Consequently, the role of
food supermarket stores offering a wide variety of produce will become increasingly important.
The distance to a food supermarket store tends to be particularly far in the case of farming

villages. It can therefore be argued that it is important that these stores develop different services
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to compensate, such as mobile grocery stores.

3.1.3 The Importance of Local Communities

The implementation of the above-mentioned measures requires active participation by local
communities. The results of the consciousness survey indicated that a reason some people did not
experience inconvenience and laboriousness when shopping, even when stores were located a long
distance away, was the presence of people who supported their shopping. In these cases, when the
person does not rely on a co-habiting family member, it is important that there are "shopping
supporters” other than family members who can easily be asked for help. However, for such
support to function smoothly in regions where many people live alone or in two-person
households, it is necessary that local communities are first revitalized.

In addition, the role of local communities would be especially important in their provision of
support to retail or transportation services in regions where market opportunities are insufficient.
Therefore, the utilization of active local communities in rural areas is important.

However, the reorganization or reintegration of rural communities with significant population

declines is necessary, so as to enable the creation of new communities.

3.1.4 Comprehensively Improving Convenience in People's Lives

Inconvenience and laboriousness in shopping for food is but one problem among the many that
people experience in their lives. It has been said that when an elderly person leaves their home,
their objective is often to go to the hospital and shopping. Thus, an efficient solution is to
simultaneously mitigate the difficulties they experience for both these activities. To achieve this,
there must be cooperation between the relevant local authority departments and not only interested
parties, but also relevant parties from a wide range of fields.

Furthermore, in order to address the difficulties experienced by individuals in their daily lives,
which include access to food, a diverse range of policy-related problems must be resolved. These
include the decline of city centers and shopping districts, the suburbanization of cities, the
deterioration of local public transport services, the weakening of personal relationships in local
communities, as well as health and nutrition problems among the elderly. In addition to being the
responsibility of the local governments of the population, these are problems that the National
Government needs to address through collaboration between its relevant governmental

departments.

3.2 Interrelationships between Health and Access to Food among Elderly

Individuals
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Autonomy, more so than ill health, is regarded as a good measure of elderly individuals' health
status. Improving access to food stores will directly reduce the inconvenience and laboriousness
experienced when shopping for food. Furthermore, if this also increases the variety in the food
intake of elderly people, it would contribute to slowing down the aging process and thus assist in
maintaining autonomy. In addition, it may be possible to generate a virtuous circle, as the greater
the autonomy of the elderly, the less inconvenience and laboriousness they experience when
shopping for food and the more able they are to increase variety in their food intake.

However, it is possible to point to examples in large cities of areas where, even though there are
favorable conditions for the local populace to access food stores, food intake variety is low. It has
been previously reported that the problem of food intake among the elderly is related to problems
in local communities. Therefore, in large cities, it is necessary to implement effective policies for
local communities to instigate the virtuous circle described above,

The degree of autonomy among elderly individuals does not decrease significantly until the age of
80. In order to address the difficulties experienced by elderly members of society in accessing
grocery stores, these individuals must not solely be treated as vulnerable; rather, healthy, active

senior citizens must also be offered opportunities to demonstrate their abilities.
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