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Impacts of Subjectively Measured Neighborhood Environment and Walking
Activity on the Formation of Social Capital: The Case Study of Four
Municipalities in Seoul, Korea
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Abstract

This study aims to examine the causal relationships between perceived neighborhood
environments, walking activity, and social capital based on theoretical frameworks. Recently,
the importance of social capital has been increased for sustainable urban regeneration and
qualitative growth. Social capital has positive effects on community development,
strengthening the foundation of social integration through enhancing network and trust in
social relationships. Using the survey data collected from 484 residents of Seoul, this study
analyzes the causal relationships between subjectively measured neighborhood environment,
walking activity and social capital by applying the structural equation model.

The results of our analysis indicate that the perceived neighborhood environment has
significant associations with walking activity and social capital. The results also show that the
perceived land use mix and accessibility to neighborhood living and public transportation
facilities are significantly associated with the social capital. In addition, the perceived
neighborhood environments show indirect effects on social capital through the walking
activities. Overall, this study confirms the causal relationships between perceived neighborhood
environments, walking activity, and social capital, and suggests the importances of perceived
neighborhood environment and accessibility to neighborhood and public transportation
facilities to cultivate social capital in a neighborhood.
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Table 2. Survey contents

= e
Division Content
7|12t e 2015 4€ 179~24Q (8Y)
Period April 17~24, 2015 (8 days)
2 o 2201 H(Web) 7|8t HEZAL
Method online web panel-based survey
© N2EEA TP, 52T 457, 37
CHAER| & -
Seixp 4 Kwangjin-gu, Dongdaemun-gu, Seongdong-gu and Jungnang-gu, Seoul, Korea
StodH _'°d e DF 19M| Of&f~Bt 65A| O|2F
udy area arj 19* ~less than 65
respondents

characteristics

. 55008 £ R SEX 4849
valid respondents of 484 among 500 respondents

HEZAL WE

Survey contents

e 7QIE personal characteristics

A4 sex, LIO| age, 2Y occupation, &2 education, 7tE & = no. of family, &% 2&
Oj& car ownership, ¥ EH# 7tA5 monthly household income, 7{F=X| residence, {3
7|2}t residence duration

o AIS|A 34 social environment

XISt 0|29| &= no. of close neighbors, 0|21t Ciz} M talking with neighbors, & 0|
20| it AMZ| trust on neighbors, 27| A| O|RSREEQ| =20 Ci$t 7|0 expectation
for help from neighbors in crisis, O+ S&HC| &5 %0l M level of participation in
community activities

o H3SkE walking activity

1Y Foto] oM 8l of7F 2l Y == no. of walking days per week, o} T A o
o7t 234 A|ZF amount of walking time per day

o AKX OZ ZH™BE 2EIZA subjectively measured neighborhood environment
EX|0|8=%T land use mix, CH7|2tA air quality, HZ| OHHM safety from crime, HAzt
2| AEf neighborhood cleanliness, Xt®ZtZA natural environment, ZZIMEA|E H2d
accessibility of neighborhood living facilities, CHEWMEA|A 2 accessibility of public
transportation facilities
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Table 3. Variables

T B M Y HE
Division Variables Description Scale
P OfRt=0, LHX=1 =
sex female=0, male=1 dummy
Lto SEX A2 HE A
JHel EXM age respondent’s age ratio scale
Personal characteristics PaPAESS ESnlb S il Pl ES=S 5E XME
health condition subjective health condition 5 point
HFE7|2 HFEI|ZONE) HE A
residence duration residence duration(no. of month) ratio scale
HER=R A5k 0|Re| (%) HE A
network no. of close neighbors ratio scale
ME| O|R0f CHet 2| 58 HE
trust trust on neighbors 5 point
*@ﬁ xfg =8 {171 Al QI%QI =30 Cist ?IEH = R
Social capital no expectation for help from neighbors |
reciprocity . - 5 point
in crisis
st0] Bhe BEH BEN Hoiths HE | o
L level of participation in community .
participation S 5 point
activities
OlAIHSGH Ql/1==0l s Qol/1==<0l
gy HE A EH E/lTE-j"O:I?I'E%Ii E(lTE Hg ME
. sum of no. of utilitarian and leisure ;
L walking frequency . ratio scale
Hulsls walking days per week
Walking activit OIAFHBH A|ZH 2 i A|7HQ
g activity st A7t A AZ/LroteY A | o
L sum of utilitarian and leisure walking ;
walking time ) . ratio scale
time per week(min)
ti7lel & CH7|2H0f Ch3t PtE e T
air quality satisfaction in air quality 5 point
K| A ALE] HAAENO| CHSH OHE FSEES
— CESYE | gaueiol cist e BRECEE
g neighborhood cleanliness satisfaction in neighborhood cleanliness | 5 point
Perceived neighborhood e e o o= p—
environment PN g kI . Il-l_il_ ooﬂ FHon_ S . 53 —|E
natural environment satisfaction in natural environment 5 point
CERTE WRZRE| OFNO| Cfgt BEE | 5H ME
safety from crime satisfaction in safety from crime 5 point
Ex/0|g 23T FUNoZ ZW EX0|FEHE 108 M=
OIX|El g st gl land use mix(LUM) subjectively measured land use mix 10 point
EE'%‘%EH%I‘L%AIE EE*& E‘E"éé"%‘%l*a* EE’S —EE%’!%}ME 4o EHEF‘DJ%E 5H M
Perceived land use mix accessibility to neighborhood | satisfaction in the accessibility to 5 voint
and accessibility to living facility neighborhood living facility P
neighborhood living and | ryz A1 2y HEDEAY 20| oS BFE |
public transportation facilities | 5ccessibility to public satisfaction in the accessibility to SD c;nt
transportation facility public transportation facility P
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n'hooPdegr:levix?)?Iment X=A £+5
2SO, A(1)
e Y= AynJre
sggs |0 A e
Walking activity Social capital
a-2 S X: g7fo] BEHS
v: o) B
Percei\lldedl_LtTMand (2-2) J: }g‘g%#g] 9_;]'
accessibility to n'hood living
and public transp. facilities €: ‘74055_'\_]3_:]./]5_9] 9_;]'
a8l 2. oTo| JpM T AlSt A, A, FRHRL SEHS T AEA S
Figure 2. Diagram of research hypothesis
9 9 yp N=Bn+TE+( e /\1(2)
] e o i o n: SEHFQL WH Q= TRHS
a8 olM 7Hd1e oz ZE QX ¢ AEEA0L T Q= B
H JREE0-D 8RS 2 Zelde-tisa ¢: O|2REo] 9x}
SAE FHZH(1-2) Her Hagkso] niRle ¥ B: WARRNHAS: 719] SlAlIs
Sg SlIsit RN JHoe FENoR & rs SgEmds el siriAs
gt 2EEC-D1 8xsg ¥ Jeldg-tis
) e 27 o) AlEIE RPES =AM
TEAY HEEe-20l AR AEo] nps o S o FELL Sl AR ARES SaH
- = o] 7pd0 o012 1HI5kE el EQO A
SIS slolain) Moz T3S Ealo] mulo] O W0l olE FAlstsl] Qs UERH, A=,
- 3 . S5 Folple DEHAZ Eslo] HOEIrt o
AREQ HEREEO] AlSE Ao pjpe @ 2 HORRS HEWTS Soi] SOl &
stS sjoleir} st JElgkdn} Halgks, 2eietdut ARlE AR,
- _ _ SHE=TT SIA H Alojo] IAE ESHFO
QM FAI M FEa] Flstol qipe) pp  ERESIH AR KRS A1 BAS SEROR
> ‘ SA5TAF SlPlomE B odolo] iR os
HMEox  AXEPEA] HE(structural  equation Soht eiRen=E 7ol Ay
_ _ ZTHEA A 30| AsksIrlT TTkslod
modedE ABSIRT: TRMENE =g g Tooo =H0l A MsEn WA
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Al 7R 7K 1, 2, 38 FREA] BEg Soto] B664%CE A SHA S 'yl HIgol O
FoEoR FEo JPlo] EuA gtdo] HAllgls =T ARA AHEE Fdoke UERIAG54), 4
W ARRIA RH2O] FMof miAle dgke SRIsitt.  2(3.06), SslG1De= BrAHoE ‘HE o9
Fof, ZRIgHE0] AR A2l @Ml mRle & EoIeH Foj(280)0= HE Ol ECE L
ol Ao HAgssS STt PR SIHA BRI Higss AuHY, 1579 S0 dAEH
SIOIStalAL ST A O7IHES Sfoh Haldlee= Hi 665Y0IAS
I ol o HIYARIS 8691202 LIEWITE
Iv. 2218, BHEE, AN xpo| 4 XS Fdske tivldl d@0), dad
AXRHHA Y =M EN(3.09), A1IekE(3.20), 2| FIEE10E thY]
o Ag FQletal HHEogz ‘HE' Ola9] £F0
LH Z3ER O O1KlE o) 1
1 7|2E4 M = L_}E}ME}. Zij FHRoE QRehl e
ZllgAlgo] tieh H2EB58) 1 tEusAd
_ _ ] o ‘HE olo] ~Foz soIg|ojrh
LERAE B3 75E AR 6 4gd v 0%72) qu HLO ! TT;‘E'E i ]E"‘* }
B L RO ~10% oo =W}HOT OlK|gH=
4] JiE SRS BAPIIHE 4 D), ap  ooe 1108 WSSl FEROS QI
EXNOIEES T (6.10)E Hat OJAOF LIERGIT
SEIRT SHOR OEE 2IHEEY), YHe 213 1 oe e 010 Bt OIS LRt
#4 71584 &4
Table 4. Descriptive analysis
T A 2= | "Ha | BEEA | ZAg | Eche
Division Variables Obs. Mean | Std. Dev. | Min. Max.
MY sex 484 0.56 0.50 0 1
JHol EX LtO| age 484 | 3872 946 19 64
Personal characteristics 1Z4=% health condition 484 3.16 0.81 1 5
37|72t residence duration 484 117.73 111.05 1 564
HER3A network 484 3.54 415 0 20
AS|A A& AM2| trust 484 3.06 0.74 1 5
Social capital =8| reciprocity 484 311 0.87 1 5
Q] participation 484 2.80 0.89 1 5
Hollsts H3& "z walking frequency 484 6.65 372 0 14
Walking activity 23l A7+ walking time 484 86.91 58.48 0 300
holol & o -
S h71e] = air quality 484 2.70 091 1 5
Perceived neiahborhood HAAE| n'hood cleanliness 484 3.09 0.84 1 5
. 9 A=A natural environment 484 3.20 091 1 5
environment -
HZ[OFM M safety from crime 484 3.10 0.82 1 5
OIX|El RE=3t gl EX|0|2=¢E land use mix 484 6.10 1.96 1 10
cEEiSasAd Bod | CRldEAd Bod accessibilty |0, 358 081 1 5
Perceived land use mix to n'hood living facility
and accessibility to .”
neighborhood living and EH%E%AH&J E—:Ug.accesy.t?lllty 484 372 0.85 1 5
public transportation facilities | to public transportation facility
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2. AZHEM Y 2N SolA L= AT, FOEQl 7IESe Qitk
(F3Z 9], 2011). RMSEA= 0.05004] 0.08 O]5}
4Z=X 77:1 7510 73]'%}61;} 80:10 17_]-7<—‘5j—]:_ El:f._}y

B GOl MRS TEEY Dao Hgme oo e &7 HE RS E

e = _ CFI9 TLI= 09 old9] ge 7IAd Agiet =y

BEEES (F 50 (F 63t 2ol ASSIC

dubsor  FREEAIR2 LR-Chi2(Likelihood
Ratio %2), RMSEA(Root Mean Square Error of
Approximation), SRMR(Standardized Root mean
Square Residual), CFI(Comparative Fit Index),
TLI(Tucker-Lewis Index) ¥ X|RE 7|E0=2

FHEHSIL LR-Chi2e BE 4= 2007] 040w A}

H S5 ZYol Mgt 43
Table 5. Goodness of fit

OF PLIGHY,

(FE HoA 2 A9 HY e Xu2
LR-Chi2®= 2104222 LJERAOMH, RMSEAE

0.052, SRMRE 0.054, CFI&= 0935, TLI= 0.908
SOE et BE9| Aol A7t fle 2
2 LERATE T8 (i 6)0lAQF &0 THSE
THoke B dEHrs JdHSE felstAl 4

Wol= 2102 LIEKITE

= E | 289 | meEn 2) B=AT =4
Index Criteria Value Decision = = =
RChi2 - 10453 - TRHEA HYE Sof 2Ash diks o
RMSEA < 0.08 0.052 st fit (B DI} Zt) WA, FUlo] HAHE=0| AojA A
SRMR < 0.08 0.054 st fit =
H >0 0935 ot it Hil LIO|E A|QIsh FA AdeEit AFTREE
TL > 0.90 0.908 T3t fit KOSt Pk NAl= A02 LEKIT) &3, &
H6 2 3 A
Table 6. Parameter estimation results
SN B 2= H=
Latent variables Observed variables o), Gersh z P
olX|El 228t Ch7|=t A air quality 0.678 21.35 0.000
Perceivedl_nei T}b?)rhood HAME n'hood cleanliness 0.694 22.09 0.000
. 9 i XAH=tA natural environment 0.741 25.49 0.000
environmen #%| OFFIAl safety from crime 0.667 2047 | 0.000
OIX|E 8E=% U EX|0|2ZE land use mix 0.445 927 | 0.000
T B RSAE H2E | aaumeay 3o
i i Cee= - i, . 0.703 1417 | 0.000
Perceived land use mix accessibility to n'hood living facility
and accessibility to
neighborhood living and | tH&LEAE F28 . N 0612 | 1299 | 0000
public transportation facilities accessibility to public transportation facility
Hallsts 2ol Ui walking frequency 0.718 11.09 0.000
Walking activity 2ol A|ZH walking time 0.622 1042 0.000
HEQ|A network 0.647 14.87 0.000
INE=IES NS AMZ| trust 0.614 13.86 0.000
Social capital =8| reciprocity 0.609 13.59 0.000
Q] participation 0.557 12.79 0.000
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2S0| AlElH X2l Jgof OjX= ¥

oot

A ABrEe Halgso] siyEel gake nile d@gso] B gdletd doldth= 71ES olEs
AOR SIHYT, 121 FUHOR S8 28 HuHel: 2o= B 4 Ak
g8 RO LERtOL, 8rest B el ALSlA AHRols HdEg AQlst Uol, FA A
g-usueAld H2d gidss SARCE f  d5E AFVRI0 ROst REHSE LENITEL
olgt &2 HOK] 22 ZI0% UEHITE QIXE  ARRlA] AHEo] dgke tiRle FiiisEs QXE
e Hilgso] &9 dEkg niRle A JTiekE, OXE 8t B ZHME-IENSA]
O Ueh} 29l tle, dade), Aled, 4 B2 Teln BREE SHes 5 2R R
HE ordd Sat Zo] #ESH ZeigAdsE B QoA UERTE (8 3HeE A, uo], A4
7 d2A+ =4 A1
Table 7. Path analysis results
RS = B
Latent variables Division Variables Std. Coef. z P
oIX|El 22IBH R A sex 0.126 246 0.014
Perceivedl_nei hk;)rhood moderator LHOl age 0.051 0.99 0.323
. 9 t bl HZ==Z health condition 0.279 542 0.000
environmen variables 7{Z=7|Zt residence duration 0.013 0.26 0.798
IXE Br=g U
DM IS TEAIN Hay et Y sex -0.132 -2.26 0.024
. . =T
Perceived Ian.d.L'Jse mix moderator | L}O| age -0.134 -2.27 0.023
and accessibility to ariables
neighborhood living and var HZA+F health condition 0.247 3.96 0.000
public transportation facilities 743717t residence duration 0.181 313 0.002
< Y sex -0.033 -0.55 0.585
n;dae:a;r Lto| age 0.047 081 | 0416
bl HZ==Z health condition 0.273 448 0.000
variables 7{3=7|7t residence duration 0.155 2.74 0.006
QIX|E Z2lety
Halsts . \ . 0.169 245 0.014
. . perceived n'hood environment
Walking activity R [ oXE 2Eset O
latent DM B RSAE 2
variables | perceived land use mix and 0.029 0.39 0.695
accessibility to n'hood living and
public transportation facilities
R Y sex 0.042 0.77 0.442
r%je;;';r Lto| age 0.260 446 | 0.000
bl 7144 health condition 0.011 0.19 0.846
vanables HZ7|Zt residence duration 0.293 4.64 0.000
axg 2eed 0.139 216 0.030
PN = RSEPNECS perceived n'hood environment ) ' '
Social capital AT OIX|=El g3t gl
Catent | SRAEZREAY H2Y
aj[ ent perceived land use mix and 0.228 3.04 0.002
variables - \ .
accessibility to n'hood living and
public transportation facilities
H3iskE walking activity 0.168 2.25 0.025
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Figure 3. Results of structural equation model analysis

& MF7IRE U ARt FREEA 29 AT BA2 AAEs o] AR gakdirect
EAANE et BSsIlt JElof] thet = effectE BQIE 4 AOU IS THindirect
A QX2 ARl RR2o] (9] geke TRl effect)7t BIIEX] o} FAHsE Alo]9] iy
= 2108 UEht diAstal obdst 2Rlgtde] & SuE mjord 4 glom FEist ggug Sl
de Solo] AlRlA A2l gddo] 7ksd o e o |0k mElA B 2] Al giet TS
S HOECL E=oh QXE s B JudE e HESl BAshl AR set (RSl o
HsnsAld B2d &8 ARE AREo FHel o & J3E SAGIIrKE 8 FR). & gk A
gge nixls 2oz UEKDE ol &2 EX0] il e oz OFORH, ZHeit
e JPdEAld B OISusAld 828 & FAEs ol LEhe s Ho%
O] E2255 & FANERE 29 TSt Ald AL FAlidass Alole] 2 S0E 248 4
79 HZol weF ARE ARECl ddol 1 ARE 2Eekd0.1397) gkee B Zud
=gAQl geke tixls Zlg guieitth ot 4 E-tisusAld  g2d0228™),  HAEs
de HE JobEQl Jeierdyt SEdEAIdoLt (01682 ARRlA ARE9l ol g9l Jdge
S aSAIEol Jol AlRlE AR2ol o AFFOR TRle ACE LEITE g1, QIXE

g ge mE  Ase dugitt.  Jeletde HAgso] niRle AFS7H0.1697)9k

FUo HAgks 0] 205 ARE HEso] ARE AR nxle AP
AFES] ddol 2H9l geks nixl= Z10& U (0168)E Sotd] Alelal RSl o] foleh
H¥lgss SO o & d=AE S7PF KRaH0.0287=0.169x0.168)8 7HKl= 22

L, Hdgss og U}
ASIE KRRl Faol ZEERl kg niEl 9l ERCh Ok dXE 2RBE0) ABIE RRg ¥
88 SRIBIICE gk Hol BEEE0l U5 wpAGRS She
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TREFEda Fhlo| EWETO| ARIH xp2e| F/do| Ojx= d 2N
# 8 Az 8 e 4 Zdut
Table 8. Results of direct and indirect effects
EREERS RS e e ad T
Exogenous Endogenous Total effect Direct effect Indirect effect
latent variables latent variables Std. coef. z Std. coef. z Std. coef. z
- ~ EHEs
QIX|E Z2lekd ; . 0.169* | 245 | 0169* | 245 - -
- . Walking activity
Perceived neighborhood AR A=
environment R 0.167 ** 2.59 0.139** 216 0.028 ** 245
Social capital
oIX|=l 833t 4! .
DEME IS DEAM H2d c=e 0.029 039 | 0029 0.39 - -
Walking activity
Perceived land use mix
.and acce55|b!I|.ty to S ABIE XpE
neighborhood living and . . 0.233** | 309 | 0228**| 3.04 | 0.005 0.39
A . L Social capital
public transportation facilities
eI — ARS|E X2
EEES el A= 0168* | 225 | 0168* | 225 - -
Walking activity Social capital
* p<0.1, ** p<0.05, *** p<0.01
0% SR S Uk TR O BEsE low SelEgn E9 odd 2ueds ua
8 R HENSAE Hade Hilgse & g5S Solo] ARE ARl IR oR Jdgs
g AR REA mRlE IEsd oiRle 2R UL o 2V £2 HEed
(0.005=0.029x0.168)= OISt Z2 ZIC= LIEL O] AEFQl HAZES STNKIA o2 (19 45
Wt ol EX0|89 8L=90] AU 28l AES =0 AR AHE9 Fdo] S8R gt
T OEAEANL W20 2 A HATES 2 WA & YSS s,
I7HE ARRIA RH20] gdtl= Z10] ofel, 21H Ofdat &o] B ot MdliE oItolla st
FOR ARlA AHES] Yddo] geke tiRle 2o Al fE Zeierdit Hids, HagsEat AR
2 HOITE ol2fet Eike &8 EXOIEY Rl AR AJO]9] HAE eRlSIRon, A QlXetd
A tiSuSAIE et F2d 7ide & Jf HAlEs, AR RHE Al9] IHESIA] €
ok AR AH29] S710] 7hsgte Quleit QISIACH= Tl Qlel7h {Att. Hto] EikE Sat
o] TAIAE] 2 A, TARNE A& Te|al sHE
V. 42 A ZWold Th23t 22 A oot ANES
TESIRACE
B olqe pxuEl] DEg Solol apmoz AW, MESHL oRES By FskHol 2
=8t 29 BElE o, Fo BABE, Al O e EANSY HAgsS ofgo ¥ = %
A AR A 7IR] Q01 71 MAE BAEILE B 8 AR HOW, o= Hidgs ¥ AXEs9
A Ary, 2o e F0E XEES Hags SV ZARIS] AGSTR o), A HojA
1} AR RHRo| Qojst QEks nFon, = OIRE 19 HES AIAEA =3 ARA s
oF IXE 2rsgt W Zudg-iEuEAM  HEW AR SVIE Sl AR A9 gdol
BIge ARE ARow g9t ggks mRe  S88Y dge 1A + Jlss dnEtt
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