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A Study on the Perception of Residents and Managers Regarding the
Introduction of Indoor Greening in Public Spaces in Apartment
Buildings
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Abstract

Industrialization has created a social problem of housing shortage due to rapid population growth and the concentration of
people in cities. This social problems have led to increasing apartment housing supply, causing various indoor environmental
issues such as indoor air quality problems, sick house syndrome, etc. Apartments, nowadays, reflect the desire to pursue a
comfortable life indoors rather than outside: thus, indoor greening is urgently required. Against the background, the current
study was conducted to understand the attitudes of apartment residents and managers through a survey of their perceptions of
introducing indoor greening in the public spaces of apartments. Consequently, it was found that both residents and managers
expressed the need to introduce various types of indoor greening and maintenance in apartment public spaces. In particular,
both residents and managers recognized maintenance as a sensitive aspect and were concerned about the related problems. In
the future, the findings of this study are expected to serve as basic data for providing clear guidance on introducing indoor
greening in most public spaces in apartment buildings, which are today's apartment types.
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Table 1. Standard for type review for the selection of research sites

Contents

Stage Standard Factor
01 Type of LH Residential public housing
building (sale, rental, happy, etc),

Publicly supported buildings
(complex building, etc)

To select research sites with various types of multi-family housing, identify
building types by referring to LH building classifications, and then evaluate
the suitability of these building types for the case study sites

Regarding the standards and regulations related to the welfare facilities for
multi-family housing, and the indoor public spaces classified in the indoor
space information layer system of the Ministry of Land, Infrastructure and
Transport, Assess the feasibility of introducing indoor greening in indoor
public spaces by identifying the presence of idle spaces

To assess the actual awareness and preferences regarding greening spaces
within the research sites, review the presence or absence of greening
spaces in both internal and external communal areas through design
documents and direct inspections

02 Feasibility of Childcare center, senior center,
introducing (small) library, educational
indoor facility, rest facility, sporting
greening facility, business facility, etc

03 Presence or Internal and external greening
absence of space within the site
greening

04  Status of Since the 2000s the site where
occupancy the sale began

(excluding unsold site)

Since the Korea Land and Housing Corporation Act was implemented after
the 2000s, identify buildings that began sales after the 2000s, excluding
unsold properties, and that have been sold out

05 Survey response Resident's and manager's
availability responses

In advance, Identify locations where both residents and managers can
respond to select the research sites

Table 2. Overview of research sites

o Cheonan station Daejeon Doan Anseong A-yang Pyeongtaek Sosa-bul
Division . . e e
district 3 district B-1 district 5 district
Location 106-17, Wachon-dong,  Dongseo-daero 656beon-gil, 46, A-yang 4-ro, Bijeon 2-ro,
Seobuk-gu, Cheonan-si, Yuseong-gu, Daejeon Anseong-si, Pyeongtaek-si,
Chungcheongnam-do Gyeonggi-do Gyeonggi-do
Year of construction April 2022 November 2021 June 2021 April 2021
Type of LH building Complex building Public housing Public housing Public housing
(happy housing) (sale housing) (rental housing)
Feasibility of introducing Existent Existent Existent Existent
indoor greening in indoor ~ (lobby, rest hall, etc)  (childcare facility, management ~ (childcare facility, (community welfare
public spaces office, community welfare management office, facility, senior center,
facility, etc) fitness, etc) rest room, etc)
Presence or absence of Existent Existent Existent Existent
internal and external (indoor greening) (affiliated garden) (LH signature garden) (affiliated garden)
greening within the site
Status of occupancy Completed Completed Completed Completed
Survey response Possible Possible Possible Possible

availability
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Survey items

Detailed survey items

Response  Survey

ype method Analysis method

(

(

Utilization and G
perception of

indoor public (

(

(t

spaces

public space

1) Bxperience of using indoor public spaces Multiple = Survey
2) Companion behavior in indoor public spaces Single Survey

) Satisfaction with indoor public spaces Single Survey
4) Reasons for (high) satisfaction with indoor public space Multiple
5) Need for improvement of indoor public spaces Single Survey

6) Reasons for the (high) need for improvement of indoor Multiple ~ Survey

Nominal scale
Nominal scale
5-Point likert scale
Survey Nominal scale
5-Point likert scale
I

Nominal scale

(1) Effectiveness of implementing indoor greening in indoor ~ Single

public spaces

(2) Need for implementing indoor greening in indoor public  Single Survey

spaces

(3) Preferred image of implementing indoor greening in Multiple ~ Survey

indoor public spaces
Resident

(4) Preferred feature of implementing indoor greening in Multiple  Survey

indoor public spaces
Perception of P P

the introduction  (5) Preferred role of implementing indoor greening in indoor ~ Multiple ~ Survey

of indoor public spaces

greening in (6) Preferred type of implementing indoor greening in Single  Survey
indoor public indoor public spaces

spaces

indoor public spaces

(7) Preferred facility of implementing indoor greening in Single Survey

Survey  5-Point likert scale

5-Point likert scale

Nominal scale

Nominal scale

Nominal scale

Nominal scale

Nominal scale

(8) Preferred planting density of implementing indoor Single Survey Nominal scale
greening in indoor public spaces
(9) Preferred maintenance strategies for implementing Single Survey Nominal scale

indoor greening in indoor public spaces

(10) Necessity for increased administrative costs of Single Survey

5-Point likert scale

implementing indoor greening in indoor public spaces
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Survey items Detailed survey items Response  Survey Analysis method
type  method
(1) Bxperience in maintaining indoor public spaces Multiple  Survey Nominal scale
(2) Intensity of maintaining indoor public spaces Single  Survey  5-Point likert scale
Macilntenance (3) Satisfaction with indoor public space Single  Survey  5-Point likert scale
and perceptions
of indoor public (4) Reasons for (high) satisfaction with indoor public space ~ Multiple ~ Survey Nominal scale
spaces (5) Need for improvement of indoor public space Single  Survey  5-Point likert scale
(6) Reasons for the (high) need for improvement of indoor Multiple ~ Survey Nominal scale
public space
(1) Bffectiveness of adoption indoor greening in indoor Single  Survey  5-Point likert scale
public spaces
(2) Need for improvement indoor greening in indoor public Single  Survey  5-Point likert scale
Manager s
paces
Perception (3) Preferred maintenance strategies for implementing Single  Survey Nominal scale
of the indoor greening in indoor public spaces
introduction of  (4) Necessity for increased administrative costs of Single  Survey  5-Point likert scale
indoor greening implementing indoor greening in indoor public spaces
in indoor public (5) Preferred type of implementing indoor greening in Single Interview Nominal scale
spaces indoor public spaces
(6) Preferred facility of implementing indoor greening in Single Interview Nominal scale
indoor public spaces
(7) Preferred planting density of implementing indoor Single Interview Nominal scale

greening in indoor public spaces

Table 4. Interview items

Division Items

In terms of preference, which type do you favor: green wall, floor,

Preferred type portable, or spatial?

Preferred forms and reasons What are the reasons for your preference among the four types?

of maintenance and
management after the

In terms of preference, which types of facilities do you consider easy and
challenging to manage : water fountain, rest, lighting, sculpture?

introduction of indoor Preferred facility -
greening in indoor public What are their??sons for the easy and challenging to manage among the
spaces preferred facilities?

Preferred planting ~ What level of planting density would you prefer for maintenance?

density What are the reasons for your preference about planting density?
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Table 5. Resident's utilization and perception of indoor public spaces
Division % Mean  Std. Number of Respondent
response
Senior center 2.0
Childcare center 8.0
(Small) Library 16.0
Care center 1.0
After-School classroom 1.0
Community cafe 7.0
Kids' cafe 4.0
User Fitness center 13.0
experience G.X. room 3.0 ) ) 526 256
Multipurpose room 3.0
Lounge 5.0
Rest room 8.0
Community room 1.0
Corridor 16.0
No usage experience 12.0
Other 1.0
Alone 29.7
Friend 10.9
. Partner 1.6
Companion . 45 - - 256 256
behavior
Work colleague 3.5
Neighbor 7.8
Other 2.0
Very dissatisfied 1.2
Dissatisfied 3.9
Satisfaction Neither satisfied nor dissatisfied 39.5 3.60 0.781 256 256
Satisfied 44.5
Very satisfied 10.9
Emotional familiarity and comfort 11.5
Pleasant and with a sense of openness 23.5
Clean and well-maintained 32.5
Reasons of Many rest and convenience areas 15.8 _ B 234 146
Satisfaction Distinctive architectural features 0.4
Variety of amenities within the space 7.8
The space is spacious and well-maintained 8.5
Other 0.0
Very unnecessasry 5.1
Unnecessasry 20.3
_ Need for Neutral 438 304 0913 256 256
improvement
Necessary 27.0
Very necessary 3.9
Need for spaces incorporating green areas 11.3
Need for spaces that provide emotional comfort 29.6
Need for clean and pleasant air 11.3
Reasons of the Need for aesthetic improvements in indoor spaces 18.3
Need for o - - 115 129
Improvement Lack of distinctive spaces 2.6
Ineffective management of cleaning operations 22.6
Decline in the functionality of the space 43
Other 0.0
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Table 6. Resident's perception of the introduction of indoor greening in indoor public spaces

Division %  Mean  Std. Number of Respondent
response
Strongly disagree 3.1
. Disagree 5.1
Eff.ectlveness Neither agree nor disagree 25.4 3.77 0.950 256 256
of implement
Agree 44.9
Strongly agree 21.5
Very unnecessasry 1.2
Unnecessasry 5.5
Needfor -\ iral 320 372 0867 256 256
implement
Necessary 43.0
Very necessary 18.4
Comfortable and familiar 294
Contemporary and modern 13.7
Trendy and impressive 4.2
Distinctive and attractive 3.5
Pr.eferred Pleasant and clean 32.6 - - 408 256
image
Luxurious and sophisticated 1.2
Elegant and standout 0.5
Neat and simple 14.2
Other 0.7
Environmental purification such asfine dust, humidity control 21.3
Change of scenery and alleviation of psychological anxiety 39.1
Visual beauty through interior decoration 16.8
Pfreferred Spatial division 5.5 - - 404 256
eature
A venue for leisure activities 11.4
Scenic improvement 5.7
Other 0.2
Production function 5.0
Educational 11.1
Aesthetic 32.0
Prefelrred Air purification 28.5 - - 397 256
roie Community activation 19.4
Symbolic 3.5
Other 0.5
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Division %  Mean  Std. Number of Respondent
response
Spatial type 34.8
Green wall type 15.2
Prffe”ed Floor type 4.4 - - 256 256
ype Portable type 7.8
Other 0.8
Water fountain facility 14.1
Rest facility 49.2
Preferred Sculpture 3.2
facility Planter facility 23.4 B B 256 256
Lighting facility 9.8
Other 0.3
Little (not more than 20% of the area) 8.2
Prefer.red Relaxed (30-40% of the area) 85.5
planting - - 256 256
density Dense (50% of the area) 3.1
Filled (60-70% of the area) 3.1
Maintenance by hiring professionals 46.1
Preferred Maintenance through civic organizations 17.6
maintenance  Maintenance using IoT technology 19.1 - - 256 256
strategies Maintenance through local program development 16.0
Other 1.2
Very unnecessasry 5.1
N.ecessity for Unnecessasry 16.0
increased o il 504 3.03 0821 256 256
administrative
costs Necessary 27.7
Very necessary 0.8
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Table 7. Manager's maintenance and perceptions of indoor public spaces
Division %  Mean  Std. Number of Respondent
response
Senior center 8.0
Childcare center 8.0
(Small) Library 12.0
Care center 0.0
After-School classroom 0.0
Community cafe 3.0
Kids' cafe 5.0
Experience in  Fitness center 15.0 _ - 66 12
maintenance  G.X. room 5.0
Multipurpose room 6.0
Lounge 9.0
Rest room 12.0
Community room 5.0
Corridor 12.0
No usage experience 0.0
Other 2.0
Strongly disagree 0.0
. Disagree 0.0
I;Zi?;g:ﬂife Neither agree nor disagree 75.0 3.42  0.793 12 12
Agree 8.3
Strongly agree 16.7
Very dissatisfied 0.0
Dissatisfied 16.7
Satisfaction ~ Neither satisfied nor dissatisfied 41.7 3.33  0.888 12 12
Satisfied 333
Very satisfied 8.3
Emotional familiarity and comfort 0.0
Pleasant and with a sense of openness 10.0
Clean and well-maintained 30.0
Reasons of Many rest and convenience areas 10.0 _ B 10 5
Satisfaction  Distinctive architectural features 0.0
Variety of amenities within the space 20.0
The space is spacious and well-maintained 30.0
Other 0.0
Very unnecessasry 0.0
Unnecessasry 0.0
1m§f§§le£g2m Neutral 417 367 0651 12 12
Necessary 50.0

Very necessary 8.3
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Division %  Mean  Std. Number of Respondent
response

Need for spaces incorporating green areas 0.0
Need for spaces that provide emotional comfort 30.0
Need for clean and pleasant air 0.0

Re?\?g?j ;)srthe Need for aesthetic improvements in indoor spaces 10.0 B B 10 7
Improvement Lack of distinctive spaces 10.0
Ineffective management of cleaning operations 10.0
Decline in the functionality of the space 20.0
Other 20.0
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Table 8. Manager's perception of the introduction of indoor greening in indoor public spaces

Division %  Mean  Std. Number of Respondent
response
Strongly disagree 0.0
Effect Disagree 25.0
.ectweness Neither agree nor disagree 25.0 3.25 0.866 12 12
of implement
Agree 50.0
Strongly agree 0.0
Very unnecessasry 0.0
" Unnecessasry 25.0
Needfor =\ iral 47 308 079 12 12
implement
Necessary 33.3
Very necessary 0.0
Maintenance by hiring professionals 58.0
Preferred Maintenance through civic organizations 17.0
maintenance  Maintenance using IoT technology 0.0 - - 12 12
strategies Maintenance through local program development 25.0
Other 0.0
Very unnecessasry 0.0
}“he.necessitzlf Unnecessasry 8.5
Or INCTeaset  Neytral 580 333 0778 12 12
administrative
costs Necessary 25.0
Very necessary 8.5
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Preferred type Preferred facility Preferred planting density

Floor type appears to have the least ‘ Water fountain facility seems to be the
concern for damage. most_ diffict_llt to manage due to water When utilizing other facilities within
A Portable type may become inconve- quality testing. the space, I prefer 10-20% because I
nient to maintain as its size increases. . ) don't think the planting should take up
Spatial type appears to have the least Reslt fa(?lllty appears to be the easiest to too much.
concern for damage. it
| L I
Green wall type is attached vertically to Lighting facility seems to require mini- If the . . .
; ; . : 5 _ e planting density exceeds 50%, it
the wall._ n_lakmg watering and mainte- il att.entlpn el can peteaiinan may become difficult to manage.
B > nance difficult. aged with timer settings.
Spa}tial type se_ems to allow fox: easier Sculpturelseems| to| be| theleasiestito Plantmg_ density of 30% to 40% seems
maintenance since only a portion can appropriate and should not pose diffi-
e manage. st .
be utilized. culties in maintenance.
I I |
Green wall type raises concerns about | |Lighting facility seems to be the easiest ) .
cracks in the wall due to plant roots. to maintain When the planting density exceeds
o > 40%, it seems visually uncomfortable,
Floor type seems to be the easiest to | |Water fountain facility seems difficult i"d 4 maintenance may also become
maintain when it comes to interior to manage due to water quality control ULCENoIE:
design. and equipment replacement.
T L
Green wall type seems like it would be Lighting facility seems manageable as Planting density of 30% seems man-
great for visual impact. long as it does not affect plant growth. ageable in terms of both visual appeal
[Floor type seems to allow for easy Rest facility needs to consider pest and maintenance.
D > maintenance. management. i tholml a ds 30%
T t ti i it
Portable type seems to lack the feel of Sculpture is good bef:ause it does not & likeeli ?: l:)nogk v:l;lgeﬁ:fe = :
indoor greening. require frequent maintenance.
Floor type indoor greening, Lighting facility, Up tq 40%, v)nthout interfering
Spatial type indoor greening Sculptures with the intended use of
indoor public spaces
Fig. 1. Manager interview summary.
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