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ABSTRACT

KEYWORD

Purpose: With aging apartments rapidly increasing from 18.2% in 2019 to 28% in 2024, green remodeling has 122|222

emerged as a critical strategy for improving energy efficiency and reducing carbon emissions. This study aimed to

% Zsze
27/8Hy

diagnose the current status of green remodeling in aging apartments, identify improvement opportunities, and -, ESTR=EY-
assess occupant satisfaction with residential environment improvements. Through occupant satisfaction surveys — uiz|2

and Importance-Performance Analysis (IPA), this research evaluated the effectiveness of green remodeling in aging

apartments and provided recommendations for future policy implementation. Method: A survey of 500 households ~ Green Remodeling

was conducted to assess occupant satisfaction with green remodeling. Importance-Performance Analysis (IPA) was

Aging Apartments
Residential Environment

performed to identify priority improvement areas and evaluate the effectiveness of green remodeling measures.  Qccupant Satisfaction
Result: Results demonstrated 97.4% overall satisfaction, with highest ratings for interior design (8.06/10),  Net Zero
electricity bill reduction (7.90/10), and thermal insulation (7.88/10). IPA analysis showed these improvements are

effectively maintained, while indoor air quality and usable floor area require focused improvements. Strategic
priorities from IPA analysis provide foundational data for developing more effective green remodeling policies and

implementation strategies.
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a) Examples of green remodeling improvement items
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Fig. 1. Concept of green remodeling
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Category

Item

Awareness of purpose

Awareness of the purpose and intent of
green remodeling, information accessibility,
necessity of green remodeling

Satisfaction with
green remodeling

Overall satisfaction with green remodeling,
satisfaction by green remodeling item

Future direction of
green remodeling

Effectiveness of residential environment
improvement, necessity for expanding
green remodeling

User characteristics

Gender, age, number of occupant
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of people %]
Male 210 42.0 - _
Gender 41 292D FHA), B B A4
Female 290 58.0
Below 49 51 102 AFAEe] ade Aol HA|of tisf ofgA QAsk e
Age 50~59 107 214 A mtetstr] Qi F&fof digh @14, AE H 5 g4, B ol o
Above 60 3402 684 RES L P
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Male[%] = Female[%)] = Below 49[%)] = 50~59[%)] Above 60[%)] 1[%] =2[%] =Over 3[%)]
a) Gender b) Age ¢) Number of occupants
Fig. 2. Percentage of respondents
Table 3. Survey results on awareness and satisfaction with green remodeling percentage [%]
Gender Age Number of occupants
Category Avg
Male Female | Below 49 50~59 Above 60 1 2 Over 3
Fully aware 37.6 39.5 36.2 27.5 355 39.8 36.7 42.1 16.7
Awareness Somewhat aware 59.4 57.1 61.0 72.5 61.7 56.7 59.7 55.9 833
of purpose Have heard of it 2.6 2.9 2.4 - 1.9 32 3.0 2.0 -
Not aware at all 0.4 0.5 0.3 0.9 0.3 0.6 - -
Very satisfied 2.6 33 2.1 - 2.8 2.9 2.7 2.0 5.6
Satisfied 94.8 94.3 95.2 100 92.5 94.7 95.2 94.7 88.9
Satisfaction Neutral 2.6 2.4 2.8 - 4.7 23 2.1 33 5.6
Dissatisfied - - - - - - - - -
Very dissatisfied - - - - - - - - -
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Fully aware [%] 232 355 398
= Somewhat aware [%] 39.5 = 367 42.1
= Have heard of it [%]
= Not aware at all [%] .
0
a) Gender b) Age ¢) Number of occupants
Fig. 3. Percentage of respondents by awareness of purpose
2.9 - 5.6
Very satisfied [%] ‘l
= Satisfied [%]
= Neutral [%]
60
a) Gender b) Age ¢) Number of occupants
Fig. 4. Percentage of respondents by satisfaction
Table 4. Overall item-wise satisfaction results through green remodeling performance scores (on a 10-point scale)
Gender Age Number of occupants
Item / Category Avg &
Male Female | Below 49 50~59 Above 60 1 2 Over 3
Indoor air quality 7.55 7.60 7.52 7.65 7.53 7.54 7.59 7.51 3.61
Airtightness 7.37 7.29 743 7.29 7.51 7.34 7.37 7.39 3.61
Inter floor noise 7.48 7.44 7.52 7.37 7.40 7.53 7.45 7.59 3.61
Lighting environment 7.82 7.86 7.79 8.00 7.64 7.84 7.93 7.59 3.83
Thermal comfort 7.70 7.70 7.69 7.88 7.91 7.60 7.75 7.57 3.94
Thermal insulation performance 7.88 7.90 7.86 8.00 8.00 7.82 7.93 7.75 4.00
Electricity bill reduction 7.90 7.83 7.96 7.84 7.79 7.95 7.90 7.99 3.61
Gas bill reduction 7.81 7.74 7.86 7.80 791 7.78 7.78 7.89 3.83
Interior design & space composition 8.06 8.08 8.04 8.12 7.91 8.09 8.07 7.99 4.17
Exterior appearance 8.04 8.12 7.99 8.16 7.93 8.06 8.16 7.79 4.00
Usable floor area 7.74 7.73 7.74 7.76 7.68 7.75 7.77 7.67 3.89
Resident satisfaction with facilities 7.87 7.87 7.88 7.92 7.87 7.87 7.89 7.83 3.94

7.55

N=500. Performance scores(on a 10-point scale)
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Fig. 5. Item-wise satisfaction results through green remodeling
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Table 5. IPA analysis of greem remodeling item

Performance® Importance”
Category
Avg 3.88 Avg 0.083
Indoor air quality 3.78 0.123
Airtightness 3.69 0.012
Inter floor noise 3.74 0.052
Lighting environment 391 0.042
Thermal comfort 3.85 0.074
Thermal insulation performance 3.94 0.164
Electricity bill reduction 3.95 0.103
Gas bill reduction 391 0.067
Interior de51g1'1'& 403 0.084
space composition
Exterior appearance 4.02 0.028
Usable floor area 3.87 0.102
Res@ent sat.ls.f.actlon 104 0.149
with facilities

* Performance scores (on a 5-point scale), ® Importance (0~1)
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High Importance/ High Performance

* Indoor Air Quality
* Usable Floor Area

 Thermal Insulation Performance
« Electricity Bill Reduction
« Interior Design & Space composition

* Resident Satisfaction with Facilities
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Fig. 6. Result of IPA analysis
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« Inter Floor Noise
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« Lighting Environment
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Table 6. Survey results on future direction of green remodeling multiple responses, percentage [%]
Category Avg Gender Age Number of occupants
Male Female | Below 49 50~59 Above 60 1 2 Over 3
Cost savings 98.4 98.6 98.3 98.0 98.1 98.5 982 | 993 94.4
Expected resi(li:ftriZlv e;;l:ito;;ent 98.2 97.6 98.6 98.0 972 98.5 982 | 980 | 1000
bel;z‘; of Enhanced safety 95.8 96.2 95.5 922 96.3 96.2 948 | 974 | 1000
istsi Al Improvemnet of 89.6 91.0 88.6 843 92.5 89.5 882 | 941 | 778
indoor air quality
Enhancement building aesthetics 90.2 88.6 91.4 86.3 91.6 90.4 89.4 95.4 61.1
Need of Common area 96.5 96.1 96.8 93.9 99.1 96.0 96.5 | 974 86.7
sl Community facilities 711 69.1 72.5 75.5 726 69.9 682 | 78.1 60.0
of green Support facilities 529 495 55.4 51.0 62.3 50.2 478 | 656 333
remodeling Smart devices 52.9 47.1 57.1 55.1 58.5 50.8 469 | 682 26.7
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