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Abstract

Public rental housing in Korea has been initially provided for residential stability of low-income household focusing on
solving quantitative insufficiency since 1980s. In the process of early stage of designing and planning public rental
housing, qualitative aspects of considering children were not primary concern. This study aims to analyze the priority of
environmental improvement of outdoor spaces for children’s safety in public rental housing. First, literature review was
performed in the reference of local residential safety guidelines, Universal Design, and CPTED guidelines. In each
guidelines, common safety planning factors for children were extracted within different types of outdoor spaces. Second,
based on literature analysis, residents evaluated importance and satisfaction level by different safety types, outdoor space
type, and environmental planning factors. In results, residents evaluated high importance and showed low satisfaction for
crime and traffic safety. Through IPA, facilities and parking space was evaluated where improvement is needed for the
first priority, and planning factors were mostly concerned with surveillance and safety management system. Result shows
general concern of public rental housing residents, about weak facility management and security system, and about
socially isolated environment which heightened the fear of crime safety. Overall, poor maintenance of the complex
environment and decrepit facilities are constantly raising risk of safety accidents especially for children. Considering
residents’ concern, environmental improvement should be considered in perspective of not only physical repair, but also

facility management and security system.
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Table 1. Daily Safety References (Residential Safety Guidelines and Universal Design Guidelines)

No. Year Title Publisher
| 2014 Accessi‘bi’lity .Design Guide- Universal Design Principles for Australian Government AUSaid, Australia
Australia’s Aid Program
2 2013 Safe Interior Architecture Guildeline Ministry of Land, Infrastructure, and Transport, Korea
2011 Collaborative Housing Planning Standard for Infants SH Corporation, Korea
4 2011 Gyeonggido Universal Design Guideline Gyeonggi Provincial Government, Korea
5 2010 Universal Design Handbook . The City of Calgary Community and Neighbourhood Services,
-Building Accessible and Inclusive Environments Canada
6 2009 Seoul Public Design Guideline City of Seoul, Korea
7 2008 Checklist for Accessibility and Universal Design in Architecture  City of Edmonton, Canada
8 2007 Universal Design Guide Singapore Building and Construction Authority, Singapore
9 2006 Safer Home for Children Child Accident Prevention Foundation of Australia
10 2005 Design Guide Community Safety in Residential Areas City of Nottingham planning city development, UK
11 2003 Universal Design New York City of New York department of design and construction, US
12 2002 Building for Everyone National Disability Authority, Ireland

Table 2. Crime Safety References (CPTED Guidelines)

No. Year Title Publisher

1 2010 Secured by Design: New Homes 2010 ACPO, UK

2 2009 Seoul CPTED Planning Guideline City of Seoul, Korea

3 2005 CPTED for Urban Village Centers, San Diego San Diego Police Department, US

4 2004 Secured by Design: Multi-Storey Dwellings ACPO CPI, UK

5 2004 ZrceiﬁnngSEa ?e?g;i?i?niieiiﬁityv?éﬁie:ign: Virginia Crime Prevention Association, US

6 2003 CPTED Guidebook Singapore National Crime Prevention Council, Singapore

7 2000 General Guidelines for Designing Safer Communities Municipal Center Virginia Beach, US

8 1999 CPTED Guidelines for Kelowna The City of Kelowna, Canada
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Table 3. Extracted Safety Planning Factors Through Literature Analysis

Code Safety planning factors

Daily safety reference # Crime safety reference #

Residential safety and UD guidelines CPTED guidelines
<Table 1> <Table 2>

112(3]|4(5|6[7|8[9|10|11(12{1 (2|3 |4|5|6|7|8

Circulation area (C)

C1 Plan floor finish with non-slippery material without bump

C2 Secure sufficient pedestrian passage width

C3 Plan buffer zones at both sides of pedestrian passage

C4 Install stairs and ramp simultaneously

C5  Use non-slippery material on ramp surface

C6 Install handrail for children

C7 Install bollards or guardrail along the vehicular road

C8 Install boundary stone along the road to segregate pedestrian and vehicle @ o0 e [ ) [ )

C9 Install speed bump on the road

Entrance area (E)

El Install landmark at main/sub complex entrance

Incorporate main entrance automatic vehicle identification and

E2 -
surveillance system

E3 Clearly separate pedestrian and vehicular entrance

E4 Install landmark at main/sub building entrance

E5* Automatic doors with no problem with recognizing children

E6 Make main building entrance visible from inner circulation

Facilities (F)

F1
playground

Install security office within main complex points such as entrance and

F2 Install surveillance camera at main points such as entrance and playground

F3 Install lighting evenly at primary outdoor spaces

F4 Install emergency call, bell, alarm system along secluded passage

F5 Install fences with openness at outdoor spaces of children use

F6 Produce fences that cannot be climbed up or squeezed in by children

F7 Install bicycle or stroller rack near the entrance of main building

F8 Install clear map indicating user’s location and orientation at each points [ ) [ ] J

F9 Control access to outdoor facilities noticing rules and time

F10 Indicate emergency contact at each facilities

F11 Regular patrol for outdoor spaces in complex

F12 Regular maintenance and cleaning for outdoor spaces in complex

F13 Plan recycle bins/bicycle rack separated with rest and play areas

Landscape (L)

L1 Landscape in complex should not block the view

L2* Avoid landscaping shrubs similar height with children

4) CPTED (Crime Prevention Through Environmental Design) 37344158 53 HE oW A4 A 7Y
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Table 3. Continued

Code Safety planning factors

Daily safety reference #
1(2(3|4]|5]|6[7|8|9]|10{11{12[1|2|3|5|6|7|8|9

Crime safety reference #

Parking area (PA)

PA1 Accomodate separate pedestrian passage

PA2
textures

Make contrast of parking area and pedestrian passage with colors or

PA3  Locate outdoor parking area visible from stores and residence

PA4 Install rear mirror

PAS5 Install alarm system for car exit

Play area (PL)

PL1 Locate playground in the middle of complex

PL2 Locate playground far enough from vehicular road

PL3* Use sustainable materials such as woods

PL4 of being hot

Metal play ground apparatus should not be exposed to the sun in case

PLS Finish with protecting materials minimizing impact

PL6 Accommodate rest area in playground observable with infants

PL7 Maintain playground clean condition seen from adjacent area

Rest area (R)

R1 Leave a space between rest area and the road or parking area

R2 Install benches to lead natural surveillance

* added items after interview
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Table 4. Physical Characteristics of the Surveyed Public Housing

Complexes
A B C
Location Gangbuk-gu, Nowon-gu, Jungnang-gu,
Seoul Seoul Seoul
Completed year 1990 1989 1991
Total land area 55,270 m? 26,985 m> 18,580 m>
No. of households 1292 640 905
Unit size 36.5/37/40 m? 33 m? 25/32/40 m*
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Table 5. Survey Measure

Divisions

Contents

Type

General

Age, Gender, Marriage Status, No. of children in household, Period of residency

Open, Yes/No

Effective prevention method (5)

1. Parents’ awareness 2. Safety education 3. Environmental improvement
4. Surveillance system 5. Supportive system

Multi-selection

Experience of children safety accidents Yes/No, Time and place, How it happened

Open

Safety type (4) 1. Daily safety, 2. Traffic safety, 3. Facility safety, 4. Crime safety
1. Main/sub entrance area, 2. Main building entrance, 3. Fence area,
Outdoor space type (13) 4. School bus zone, 5. Rest area, 6. Play area, 7. Gym area, 8. Landscape,

9. Parking area, 10. Vehicular road, 11. Pedestrian passage, 12. Trail, 13. Stair/ramp

Satisfaction and
importance level by
7-point Likert scale

Safety planning factors (44)

Circulation area (C1~C9), Facilities (F1~F13), Entrance area (E1~E6), Landscape
(L1~L2), Parking area (PA1~PAS5), Play area (PL1~PL7), Rest area (R1~R2)

A g Al o] & = QlEd], UlF-Eo] vlAds Table 6. Cronbach's « Reliability Test

gk ofHole] ARMATHE I FFoox Zdri= o Variables Cronbach’s o Item
A Abare] ojHbe)] AL W= Ao] upEE st uet Satisfaction level by safety type 0.831 4

A WA ZAFRARZE o]flo] SHAALZE oshr] 9s) Importance level by safety type 0.913 4
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oldol7} slF TR oA SHHAIZE A3 Fo] 9 Satisfaction level by planning factors 0.971 44
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G 0, AZosEHE 959 IEEE 2
e, onsIre =, R i A 35-44  30(28.3) 2 27(25.5)
A gdozH AFoR FexU) w1 U=} o Age Children in
s i o (Year) 4554 12(113) 3 18(17.0)
> E‘E“’% u}c_}o}oq % o7H}1\jg] _?‘ﬁ%‘or]’é‘ EEO]'I—X}' 55-64 10(9.4) 4 6(5.7)
=S >65  29(27.4) >5 8(5.5)
Total  106(100) Total  106(100)
V. ZAFED 2 24 Male  34(32.1) <1 7(6.6)
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Table 8. Effective Methods to Prevent Safety Accident

Methods (%)
59(55.7%)

(n=106)

Surveillance system

1

2 Environmental improvement 52(49.1%)

3 Safety education 45(42.5%)

4 Parents’ awareness 40(37.7%)

5 Supportive system 26(24.5%)
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Table 9. Mean of Importance and Satisfaction Level by Safety

Types (n=106)
Divisions M(D* M(S)* M(D)-M(S)
Daily safety 3.81 3.16 0.65
Facility safety 3.86 3.06 0.80
Traffic safety 3.96 2.99 0.97
Crime safety 3.99 2.69 1.30
Total 3.44 3.03 0.41

*M(I)=Mean of Importance, M(S)=Mean of Satisfaction
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Table 10. Safety Planning Factors Evaluation and IPA (n=106)
Divisions Code* MD**  M(S)**  M(I)-M(S) IPA***
C6 3.57 2.92 0.64 A
C3 3.37 2.94 0.42 C
Cc7 3.46 2.86 0.6 C
Cl1 3.57 3.02 0.55 B
Circulation 9 358 3.03 056 B
area
©) C2 343 3.08 0.36 D
C4 3.48 3.12 0.36 D
C5 3.48 2.98 0.5 D
C8 3.49 3 0.49 D
total 3/9 items need improvement (A:1, C:2)
F3 3.61 2.85 0.76 A
F9 3.58 2.65 0.93 A
F10 3.62 2.59 1.03 A
F12 3.86 2.9 0.96 A
F13 3.67 2.93 0.74 A
F4 3.47 2.43 1.04 C
Facilities F5 3.48 3.06 0.42 C
() F8 333 2.87 0.46 C
F1 3.7 2.96 0.74 B
F2 3.6 3.26 0.34 B
F11 3.77 3.06 0.72 B
F6 3.44 3.06 0.39 D
F7 3.49 3 0.49 D
total 8/13 items need improvement (A:5, C:3)
E4 3.16 293 0.23 C
ES 345 2.61 0.84 C
El 3.11 2.97 0.14 D
Emra(“g aea gy 33 31 0.9 D
E3 345 2.99 0.46 D
E6 3.38 3.15 0.23 D
total 2/6 items need improvement (C:2)
L1 3.38 2.94 0.43 C
Landscape (L) L2 3.17 3.04 0.13 D
total 1/2 items need improvement (C:1)
PA1 3.71 2.85 0.86 A
PA2 3.7 2.83 0.87 A
Parking area PA4 3.88 2.44 1.43 A
(PA) PA3 3.82 2.34 1.48 A
PA3 3.41 3.23 0.18 D
total 4/5 items need improvement (A:4)
PL7 3.72 2.89 0.83 A
PL3 3.42 2.92 0.49 C
PL2 3.56 2.96 0.59 B
Play area PL1 34 3.18 0.22 D
(PL) PL4 35 3.09 0.41 D
PL5 3.34 343 -0.09 D
PL6 35 3.06 0.44 D
total 2/7 items need improvement (A:1, C:1)
R1 35 3.01 0.49 D
Rest area (R) R2 3.54 3.18 0.36 B
none of items needs improvement
*Refer to Table 3.

**M(I)=Mean of Importance, M(S)=Mean of Satisfaction.
***[PA Quadrant: A) Concentrate here, B) Keep up the good work, C)
Need improvement but lower priority, D) Overdone.
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