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Estimation Indicator System for the Environmentally
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Recently, Environmentally friendliness and sustainability become the main concern of residential area planning.
This paper deals with the estimation indicator system for environmentally friendliness of residential areas. An in-
terview survey was carried out for resident groups by the type of housing.

‘Environmentally friendly residential site' is defined as "A site of sustainable development with low un-
desirable impact on environment, friendliness to natural environments such as green areas and waters, and amen-

ity, health & hygiene of residents".

Totally, nineteen individual indicators,

six categories and three princi-

ples(Low Impact, High Contact, Amenity & Health) were proposed as estimation indicator system. Residents
showed high importance on principle of 'amenity & health'. Individual indicators such as 'garbage segregated col-

lection’,

'secure green areas’ and 'cleanness of water and air' showed high weighting value by each principles.
Satisfaction level of residents for individual indicators, such as 'garbage segregated collection’,

'common gardens’,

and ‘cleanness of residential areas', were comparatively high. By the result of factor analysis, the proposed mod-

el for indicator system was valid.

Key Words : Environmentally Friendliness,
Amenity & Health

1.4 &

3749 A(Quality of Environment)ol
o] xHI BHAEAL HAZAY g
o) wel, dedt 29 a2 3AE
A ezt AFsln A&t T/%ﬂﬁ
2 B 87 s 9k 1992
A7 AL ele) 1996 AFY =34
=85 B]7) ol ~EE A9 ‘A23) FddTt
oP’( ‘HABITATI'Z ¢A) o]3F =4l
A F e A& o]

Nk
FAEA g
Zsh A gl s A

A

i

el

o]
pSs

Corresponding Author : Boong-Hoon Eom, Department Land-
scape Architecture, Catholic University of Daegu, Daegu
712-702, Korea

Phone: +82-53-850-3189

E-mail: bheom@cu.ac.kr

Indicator System, Residential Areas,

Low Impact, High Contact,

‘o,
[e]

2
:E'J%

¢

o i
b



o
oft

0 o o ro 2 59

A7N HAAE
At

2 dte gedy
=k AA, 2
AA BA %54 Z]‘
#421354 Tﬂ%l
AAsta, 24, FAA #
Aot E, W oA g 0}—4
HAFEe) A2 o),
lﬁ% 3 FAA *‘\’H”‘d
%7}5}:} AR, BrrE e
ol FARH HSBAFA 7N oPé‘k
74 A S AdEH, U
g 53 At FARE AA

I

2

2

g
=

et

) H“
o o &
e _{01,
j‘o_(t -
ox O
ol
oy
3
MOk N 4

I‘

OBL
Jm
>
= o

ol-{‘ S4 o @,
2

o?.L

7t

Fﬁiﬁ
z
EF{E
e
a,
b o
ol % N & KT

o<

ox LN KU m
ol iy off |
IR R

#

to M X °
&
jsr) Ho

X

&

A FAXA
L BRREA FARY B BFFNAE
14} 5175‘*%1]3 SERFoT A B}
zAgna s ggo a7
| X]EEQ ATk olE AAFH <Izto
i AejH o R ohokst 184

a7 o} E77F ZAL Q)
o &R A3t A
3’—1} Oh BREA oA Eg
o]

A

XY, [Nl
S
N ox

et
,, )
O
X, 10

—_

2,
9,

ey
-]
ot o«

L o o

o
o (L o

£ Ko |

iy >R

B
b
230 o of aidk

—lN

H 7ldel 73] dsA e
o x4o] 2F¥n.
Aol AAsHE BAEREH B
A &7}53 A 18 7153
}‘oEHE zﬂ}d}% X}ﬂ?ﬂ

ol
™
o

ot

i 9 o ot O, fet
_VL‘xLl‘lrogi

il

fﬂi—\'bﬁ
J
r

io(l
fo ri
3
o
i
o
= oo
- 9

¢
M o
OEL
I

==

gl

1 i
o HH
i

TR e 9o

=}

ox I
o gz
o
=
.10
FE
Fi
gt

oftt

o

-~ o
o

-
o @

o,

o

frl

S

>
to o
ot

)

oo
to

iy
2
el
<

offf
>

olf
Y
3
o,

i
A,
o
v
I

5

_?L,m
ga 10 o r

2

Lo

i
= rir

iy

N

b
e

]

ot

A H
lm

o2
>

r'
o
B
o
ey
o
i)
1o N
A

02 O N S ofh M off rlr o
o}mmlo-\g%

-
2
rr

Fol

x93l

i

<
psd

A% Aol o ‘BAARE FAAS A
Moz

L HS AR ASHE P FA
o Rl ¥ AeEE BAuAY 2
A2 AUAY FARY e 9y

BeAF ) A ARHFL Fol

(SR i)
_.l

)’
i
o,

32 A

o

LS e

AFANE DA FAAE, B
aﬂ@ow AYSuA = BA oo 2E
5 2 ATRR) Yol B4L Fas )
of, @70l WAE odFe Hasen, AADA
4o Auge o 7 BEA A A%

o AHeA g FA4 9 9B
ER

oelg FAR e &
Hoz HAE 4 9l

#rot.

2

]
A

AR
TL_
%

=

2
&
N
T

X0
e 3

re o~

1o
1
0,
o
fo
-
Lo
o ) ok
o ox
ﬁﬁﬁm
o
oo, T

=y

i)
flo

]—r(mdex)ﬁ &
P A 4A3 FEd
(1r1d1cator)-4 -:474] 2 F449 B
& A7 HEE "igoz dFA
AFAAE EYE, FAX 4848 F
Bl BEE dAY FAX @733
, O18 AFshe #HIAE HuMA

. mEkq o]

=0}
Ir

ol M ot .
i EL]
o
ey

8
2 r
I

1008 b Ayt to
>
rir
N

ol o
= 1‘1 w30, R )
ol

A

d

=

qlof

i >l
> &
o
-

) o
g
_?_‘L

(E 3R R
o

A

g,

i o
o
2
=
‘(‘){_l‘
ot
~
ﬂllm

r

s

FA
Fa ANAY FrFE 7]

B A
=

=
A
o o

_zé

I
)

-

A - RN
ra
il
o,
P

2k e
&

=Y

2
2
47
o

o)
PA

oy
o
|

t
i)

71E
7}

4B A T
PAAER TR
ﬁ7} AHH ANEE
HRAE UFH7 AZd o,
J{r BARA R JE] A EEE b
é! E—* AN A7} g3
EWW FHHY FEFS e
Mllbrath&“ ABH AR

F dvtn wam Ao
aqololor Btk HaT
3749 A(Perceived En-

m
i
B

2 5 Ana BE BHAN BEARA 248 5
QAT BE Hot” Ho: FutdA AR
AT & 5 A= A An9} AAZ 1 AR
7} FRENA o= AR 7ddta JEXE =3
g 4 e FHY AH, o F /AE EFAT
AE7} Aol drke 4 dol ool SAs



L)

=1

o
oo St N, x0

2 2o
9
-l

2 oy o o
o o
=)

T L X
N

N
—_

I

N og o XY

(

ed

p
i

—

o] 3} (High Contact)',
3 (Heelth & Amenity)' ¥

LI A

37kA7F e

SugeliNe ‘B4
4 59 40 29
e Q77 90w Y] Zuko)
A AL ATE FH
FRAM AT e
Fhol QoA & B4
Xt el BA(Low Impact), !
%4 (High Contact), ‘A&7 <]
(Health & Amenity)'®] 393 &
2o x Hoagy Ve 37

A= i}qﬂﬂ, AZA} o]

‘cq 7:““1—141—‘3 'g"

he

H1

N

J

AAsHAHF sh Aolw, &4, BB FwolA
49 A& AAE =@o=n ouyr g
2 gAEAE sfgstua sk & o} E FA
92 QiR Mt =43, BACnY, dd¥eR
Fy3ste] BAXFH EYLAS TR - AATA

o BZEAFAVE @408 FAUA AY

987

4

FAZEAA T

3L

A, A FARE 0E ssozg ¥
S, AR $AB F1 L 4, A, of
AT AAT B B9 A, WA, At 4
of £33 s W £ Foz dAsdh.
Mo ZsuAe] BRAEY AR AL
8 220 HAFEE AARL, AFHNEAS B
N e 5897 & gk ¢,
W FAwRAY A FARA <]
@744 WA 2 EAClE, At Ade FE
BoojEgel £, AN s vy w
CelelU) 2 BAEE AAY 44 BRL
2 Aee Axs 59 572 PR 167}

1

22
i

TJ
o
-
'
w

[e]

2

do = omn Ho N Il

[

oL o

FAA FA Y
Aol uhe} 371
N AZE AAS
20008 ) o] F o=
SEE= o] z

AA T
Aol g ¢ AF, od

HEo ®, s A
14 wtebE Low Impact(AHA
Bale] A3l A4 #HA S High Con-
tact(FR/AG AT HE A8y, v Al &3
A9 ‘Amenity & Health(FAEZFY #HA4G 2
A7y e) 37k & 7NEAHe B2 AAsHh
olgf3 dHWR 77 AN HrrgHE A
olE A7 WZ oAl FAHAL A

=2

Z] O
A
Zr7

=

=

7pA A R stE W A

=)

3 ]

o e

32



d %5 F
FAAAE 29 Table 13 2t o= AR FAE TA EHFV AT
ALA AFEA A A dGF HAY 97 wHo oz AYAE BAHsaA st AAE
& ‘A Ad's Ady Aggolgte F Hh (&% A %) AAHY FRX17), FHETY 4
dAe AAEHI, olE GHEYR 47 3 xR g 5 .53 /%‘Eﬂﬁl ZAEX18Y, ‘mAx2d E AT
N #JrtgaEg 44 0}031_31, AUAE A7l 9] thFAX19E 12 B oz MAstgth
A AHome ‘T Aao dEAHEXL), Aol
UA(HEE)Y o] &(X2). ‘F8 W - ouxe 3, od7uby g yg
X)L, A4 AEE 99 1‘—:— 7 247 31 ZAMAA S A4 =AY
247 2 Ae(X4), ‘e iX] 2 B9 A B IE FAXY F3EEE AN g
AHE(XE), ‘AEEE 2 AF] ABEXOCE A zuloa zAlE Eate Fule A wErE =
B3 A. 4 5% AE 44L Y02 3 uiel, 77
Jeas wund/adnd 4% 2 A qg feg AR FARETY, F5FY) o
FEAS AAA G A W) AAH) HE e, me) Fo 20 FPoz TR M,
T 7 Bh9N S dAstn, 94 A G9EEL 3 pone woxdcdE AYBERY Fr}E
- ‘ — L=T =, © T
S BAYRe ARSGEE, FUd AN g oo Jla qwon mnsel 248 AN
(E- 48R AHED, ‘B FAFAR HE o o o st e on:
> ’ T o AuoltEel 3%, ke AgE e o7
(Xg), el ASA AAX DA FE =5 A Y5 ofgtE 7%’ = o
A SFAXIO), FERACGIEFE, AT B 155l A ATHE A2 2R,
7+ 2)e BR(XI, AdEs(Es, AR w29 1°5 olMEE EAI o A e o
FUEIX12) So] Ao FA T ARFTY ohE AFAES o
A3LH HHAY B A= A AH 3}?}5}. EE A g=FEY] Age dEFYel 9
I R AF=LEgE F HrtE Yo 47 4 A Axo] e YA s AFUS ggeE A
S 3 49 AE Fgge d¥sded, g4y AR hFEe) A3 by 2 g
Ao YA = w%% OE =AY B AN WFE AR 5a e g 24}
I Y ARHXLIIY, ‘FARAY AXLIHAAY) stttk AEZARE 20039 7€ 104%-E 9¥ 547}
(X14), ‘BAF=2 (39} *H% 92 AAANXLE), ‘2e A < REF AAEE R, 7 gAY AFUEE
A gl Zalo|BlA] FH(XI6)'E, ‘849 AZE  AF WEsd AEF ZALE A¥sE A4S 93
Table 1. Proposed Estimation Indicator System
Principles Categories Individual Indicators Var.
1) Heat Insulator X1
1) Energy Saving 2) Natural(Solar) Energy X2
1) LOW -
IMPACT 3) Energy Efficient X3
%) Recycling of 1) Garbage Segregated Collection X4
Resources 2) Reuse of Energy & Water X5
3) Recycling of Waste Articles X6
1) Contact to Surrounding Nature X7
%) HIGH 3) Contact to Nature 2) Contact to Water X8
CONTACT 3) Contact to Earth X9
1) Secure Green areas X10
4) Contact to Green 2) Common Garden X11
3) Interior Garden X12
1) Cleanness of Water & Air X13
5) Amenity 2) Cleanness of Residential Areas X14
3) AMENITY & 3) Separation of Pedestrian Footpath X15
HEALTH 4) Privacy & Noise Reduction X16
1) Habitat for Small Animals X17
6) Health & Hygiene 2) Pond & water Biotope X18
3) Diversity of Vegetation X19
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Table 2. Cronbach Coefficient-Alpha Value by Residents
Group

for STAND-
ARDIZED
variables

0.8571
0.8594
0.3798
0.8389
0.8643

for RAW
variables

0.8562
0.8599
0.8753
0.8327
0.8684

downtown apt.

suburban apt.

downtown house

rural house
Total
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Table 3. Weighting Values by Principles of Environ-
mentally Friendliness

down- | sub- | down- rural
Principles town | urban | town house Total
apt. apt. | house

1) LOW

DMPACT 0289 | 0286 | 0.286 | 0.200 | 0.288
2) HIGH

CONTACT 0312 | 0321 | 0303 | 0.289 | 0.308
3) AMENITY

& HEALTH 039 | 0393 | 0411 | 0421 | 0.404
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Table 4. Weighting values by Categories of Environmentally Friendliness
Principles Categories down-town | - suburban | down-town rural house| Total
apt. apt. house
1) LOW 1) Energy saving 0.064 0.113 0.129 0.223 0.131
IMPACT 2) Recycling of Resources 0.073 0.109 0.115 0.126 0.103
2) HIGH 3) Contact to Nature 0.208 0.202 0.201 0.153 0.196
CONTACT 4) Contact to Green 0.207 0.157 0.189 0.129 0.168
3) AMENITY & |5) Amenity 0.311 0.301 0278 0.226 0273
HEALTH 6) Health & Hygiene 0.132 0.118 0.088 0.148 | 0129
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Table 5. Weighting Values and Ranks by Individual Indicators
o down- | suburban | down- rural Total
Principles Categories %ﬁgﬁgﬁgﬁ; town apt. apt. _ ltown house| house
WV.] R [WV.|R|WV.| R |[WV.|R |WV.|R
Heat Insulator 0149] 5 |0139| 6 |0142] 5 [0142| 5 |0.143] 5
D gg‘j{gg Natural(Solar) Energy | 0131| 6 |0.141] 5 | 0117 6 |0.119] 6 {0129] 6
b Low Energy Efficient 0182 2 10173| 2 [0193| 2 0159 4 |0.178] 2
IMPACT 8§ﬁ22§gnsegregated 0224 1 |0225| 1 |0216| 1 |0241] 1 0219] 1
2) Recycicling : g
of Reuse of Energy & | o162\ 3 |0.157| 4 [0155| 4 | 0170| 2 |0.164) 4
Resources -
Recyeling of Waste {0152 4 |0165| 3 {0177 3 0169 ] 3 |0167| 3
Contact to surrounding == | o= = | = =
§ Comey | Nt 0155| 4 |0156] 5 |0151| 5 [0202( 1 |0.161| 5
to Nature | Contact to Water 01661 3 101791 2 10162 3 {01651 4 {0178} 2
2 HICH ot Contact to Farth | 0150| 5 0177 3 |0150| 4 |0168] 3 |0163] 4
Secure Green areas 02111 1 101581 4 0203 1 0171 2 10194 1
4 %’%ﬁgn Common Garden 0179 2 [o189] 1 [0.176| 2 |0156| 5 {0.169] 3
Interior Garden 0139 6 |0141| 6 |0149| 6 |0138| 6 |0135] 6
Qleanness of Water | o901 | 2 |0213| 1 |0205| 1 [0207] 1 0206 1
Cleanness of -
) Aty Rl Areas 0210 1 |0185] 2 (0200 2 10186 2 [0.193| 2
Separation of
2) AMENITY Pedestrian Footpath 0120 4 |0121| 4 |01321 4 10149 3 0132 4
& ALTH Frivacy & Noise 01771 3 10153] 3 10170] 3 |0144| 4 [0.161| 3
fabitat for Small 0074| 7 10009| 7 10078] 7 |0112] 6 |0093] 7
6) Health & Pond & Water -
Hugiene. | Bioton 0104 6 10109| 6 |0.104] 6 |0113| 5 |0.107 6
%‘Q‘gagof 0114| 5 {01201 5 | 0111} 5 {0089} 7 |0.108| 5
Ao ARHAAIO0200E 7HE FasA B B tjEo] sjAFojof & FEOZ Btk A29=
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& 1 Fas Bors, AA(E - BTl BEHEE) Tl WE 04
HFAE By ZﬂS 23] oAM= FAAY A
54284 HrrA g o °
43}%3 T e o FHADE6S), A4S £ 39 AR
. s ] = 07]' ]iLLE #XH ¢ _/] i ( 44)’, ‘Xz ]—-rﬂ(x}—.‘l]— /\}a =i} x}_yqﬂ (301)’ \::/]
AARA WAARE 54 BHOZ AW BTN oy vy Brme
¥ 7T A Table 65 2ol A A58 = 2a% A Aol A
WA AAGRE LE, ALLHA ATE T g ey guEel BA 83IAE ¥ 37
27l EETA % XWBW FE AR 2 g 43wt o A%e 2F AFUE £
*5‘(333)’ T - delue AAE20), AE gstn aNsE g2 AHS B9 juoe
£F 9 §E9 AH 230372 Lo BE(30) 1 A4 Hr} A dssitia ddsta glovt F8
B BEAE noin) 9 AU L 29 ABE o we wEe @4 97 A5 mg o ekt
252y ‘AAfUA (Bgd)el o] 8(2.06) %%91 wo olAE W F A gk AFAEY Extel
A7 A GERER, o § 9ER FRE 94 2dF cotE A0)Rn FEd ¥ 5 Atk ua
WA B WE Aesd BF Fa49 A4 A @ gud 0@ GAEst e Anel gaA

991



[e2]
I}

T ¥

Table 6. Mean Values of Environmentally Friendliness by Individual Indicators

o . Individual down- | Subu- | down=1 . F .
Principles Categories S rban town Total Pr>F
Indicators town apt. apt. house house Value
Heat Insulator 3.62 317 3.28 333 | 333 | 157 | 0.1991
D Bergy | Natural(Solar) Bnergy| 168 | 196 | 205 | 250 [ 206 | 411 | 000
D LOW Energy Efficient 343 3.19 2.85 333 | 320 | 232 | 00776
Garbage Segregated ~ :
IMPACT ) Beewc Colloeton, 405 410 | 333 | 350 | 375 | 548 | 0.0013
ecyci~
cling of | Reuse of Energy & | 9g5 | 997 | 235 | 283 | 252 | 234 | 0074
Resources Recvel Wt
ecycling of Waste
Articles 3.22 290 2.80 322 | 303 § 137 102540
Contact to
2) Contact to surrounding Nature 249 313 245 | 383 | 3.02 | 12.16 | 60001
Nature Contact to Water 221 313 205 378 | 287 | 2388 | 60001
2) HIGH N , g o
CONTACT Contact to Earth 2.19 2.88 245 396 292 | 2663 0.0001
Secure Green areas 3.22 3.17 2.25 354 | 306 | 956 | g0l
4) Contact 10 | common Garden 202 | 308 | 1& | 337 | 284 [ 1858 | c.ooor
Interior Garden 3.00 292 228 | 296 | 280 | 350 | 060168
Qleamness of Water | 995 | 394 | 270 | 396 | 344 | 1676 | 00001
Cleanness of
5 Amenity Residential Areas 343 404 3.13 389 | 366 | 747 | 60001
Separation of.. - . 1 g
) Pedestrian Footpath - 3.16 3.31 2:35 3131 301 | 765 | b.ooot
Y LT Privacy & Noise 308 | 273 | 245 | 341 | 292 | 59 | 00007
Reduction - ’ " ) ) ’ ’
Habitat for Small -
Animals 2.14 2.65 2.20 294 | 251 | 433 | 0.0658
6) Health & | Pond & Water :
Hygiene | Biotop 1.78 242 1.83 315 | 234 { 1530 { 00001
Diversity of -
Vegetation 246 2.85 2.23 317 | 271 | 585 | 0.0008
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Table 7. Varimax Rotated Factor Pattern for Pro-
posed Indicator System

- [ FACTOR | FACTOR | FACTOR | Commu-
Var. .
1 2 3 nality
X7 | 08076 | -00483 | 00268 | 06553
X9 0.8042 -0.0492 0.0713 0.6543
X195 0.7832 0.0546 0,0254 0.6170
X8 0.7816 0.1150 0.1924 06611
X18 07200 | -0.1478 0.2061 0.5828
X17 0.6423 -0.1589 0.2966 0.5258
X10 05898 0.2107 0.3128 0.4901
X11 058% 0.2506 0.3832 05572
X12 0.5039 0.3908 0.1407 0.4265
X5 0.1493 06948 | -0.1887 0.5407
X6 0.0405 0.6508 0.0210 0.4792
X4 -0.1126 06712 0.1180 04771
X3 -0.1093 0.6264 0.2514 0.4676
X1 -0.0685 05197 0.2645 0.3448
X2 0.2666 0.3978 -0.1497 0.2518
X15 0.0825 0.2161 0.7633 0.6362
X14 0.424 0.0421 0.6365 0.5879
X16 0.2020 0.0104 0.6357 0.4450
X13 05993 | -0.0318 06071 0.7283
Eigen Valug 5.1161 2.6092 2.4049 10.1302
CV. (%) 50.5 258 23.7 100
TV. 0| 269 | 137 | 127 | 533
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