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Abstract 
 
The South Korean population is rapidly aging with 13.8% being senior 

citizens. 20.4% of the households are elderly households, and 43% of the 

apartments are over 20 years old. Proper architectural planning and design 

are needed to remodel deteriorating buildings and accommodate increasing 

elderly households to overcome the disaster. Therefore, this study classified 

households as either elderly, with elderly members, or non-elderly. It then 

identified which architectural planning and design factors present differences 

in satisfaction among the types of households. Finally, this study analyzed 

whether these factors influence the households’ intentions to remodel. As a 

result of analyzing the difference among groups through one-way ANOVA, 

this study found a difference in satisfaction with architectural planning and 

design factors such as waterproofing, ventilation, soundproofing, safety from 

disasters and accidents, and fire safety by type of elderly household. 

Additionally, elderly households showed higher satisfaction than other types. 

Results of analyzing architectural planning and design factors that affect the 

decision to remodel through binary logistic regression showed that elderly 

households are more likely to remodel their homes upon dissatisfaction with 

their apartment structure, waterproofing, or soundproofing. Moreover, 

specific architectural planning and design factors that must be remodeled 

were the wallpaper/paint/floor/window replacement and repair works, 
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as well as the kitchen/bathroom/toilet repair works. Compared to non-elderly 

households, elderly households are more likely to remodel their homes only 

when they are dissatisfied with the basic minimum architectural planning and 

design factors. However, considering that the elderly frequently fall at home, 

a paradigm shift is needed regarding architectural factors in housing when 

remodeling for the elderly in Korea. Experts in various fields and the 

government must pay attention to this matter. It is necessary to make 

remodeling related to safety mandatory, such as creating a barrier free zone. 

 

Keywords:elderly, architectural planning and design factors, remodeling, 

binary logistic regression, decision making 
 

1 Introduction 

 
Significant population aging in the first half of the twentieth century 

occurred only in Europe, North America, and Oceania—the regions of the 

world where sustained fertility decline began. Aging is expected over the 

next several decades in all regions of the world [1]. Korea has already 

become an ―aging society‖ as of 2000, when 8.17% of the entire population 

were senior citizens aged 65 and over [2]. According to the Population 

Projections by Statistics Korea [3], the elderly aged 65 and over in South 

Korea made up 13.8% of the entire population as of 2017, which is expected 

to become 31.4% after 20 years (in 2037) and 46.5% after 50 years (in 2067), 

indicating the severity of the aging issue in South Korea. Even in terms of 

households as the unit of housing consumption, the Population Projections by 

Statistics Korea show that 20.4% are households with elderly heads, which 

will increase to 49.6% in 2047. 

Meanwhile, due to rapid industrialization and urbanization after the 

Korean War, a large quantity of housing, particularly apartments, was 

supplied all at once as part of the 1980s’ Construction Plan of 2,000,000 

Housing Units. Accordingly, the national diffusion ratio of housing in South 

Korea by Statistics Korea [4] increased from 86.0 in 1995 to 118.1 in 2014. 

With a focus on expanding the quantitative supply, South Korea failed to 

prepare for the increase in the elderly population seen today. According to 

the National Survey of Senior Citizens conducted in 2017 by the Ministry of 

Health and Welfare [5], only 6.1% of housing units were equipped with 

facilities for the elderly. Conversely, 9.9% of housing units had a structure 

that was inconvenient for the elderly to live in, and 84.0% had a convenient 

structure but nevertheless lacked facilities for the elderly. In other words, 

93.9% were  
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not equipped with facilities to accommodate the elderly, which is a severe 

level. Furthermore, the survey asked elderly citizens why they were 

dissatisfied with their housing, and 25.1% of them responded that it is 

inconvenient to use the kitchen, toilet, and bathroom. The severity of this 

inconvenience tended to increase along with the age of the respondents from 

65 to more than 85. 

Moreover, as of 2018, 61.4% of all housing units in South Korea are 

apartments, and 43.8% of apartments are over 20 years old and thus obsolete. 

According to both the Housing Act and the Building Act in Korea [6,7], 

deteriorating apartments can be remodeled as early as 15 years after 

construction. Even the legal standards show that many apartments in South 

Korea are severely deteriorated and require remodeling. However, the 

definition of remodeling differs in legal and general usage. By legal 

definition, remodeling means to make changes to a building to prevent its 

deterioration or to improve functioning; methods of improvement include 

large repair and expansion. In market terms, ―remodeling‖ refers to the 

replacement or installation of wallpapers, floors, or built-in furniture. In both 

senses, remodeling is necessary to reverse the deterioration of South Korean 

apartments and to accommodate an increasingly elderly population.  

Accordingly, it is necessary to set the direction of architectural planning 

and design for remodeling with the increasing elderly population in South 

Korea in mind. Therefore, this study classified households, which are the 

units of housing consumption, as either households with only the elderly, 

households with at least one elderly member, and households without any 

elderly member. Then, for each household type, it verified whether there is a 

difference in satisfaction with the architectural planning and design factors 

present in their current apartments and identified the architectural planning 

and design factors that affect their decision to remodel. Finally, this study 

presented the architectural planning and design factors for which each 

household type specifically mentioned the need for remodeling. 

This study uses remodeling in both its legal and market interpretations; 

the term includes not only replacing the interior redecorations such as 

exclusive residential finishing materials (for instance, walls, and floors, 

faucets, or window frames), but also replacing the major facilities and piping. 

It also includes large repairs such as renovating and changing the structure of 

building such as pillars, beams, bearing walls, and main stairs as well as the 

exterior form. Finally, it includes the expansion of total area or of the number 

of households, including vertical expansion. The legal age of a senior citizen 

in South Korea is 65 and over. Accordingly, the elderly in this study are 

those aged 65 and over as defined by the relevant laws in South Korea. 
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The housing type and regional scope are limited to apartments in South 

Korea. A high ratio of the elderly lives in detached dwellings compared to 

the non-elderly. However, the physical environment of housing is very 

different between detached dwellings and apartments, and thus the 

remodeling demand and legal approach are also different. Accordingly, this 

study limited the scope to apartments that are suitable for identifying 

architectural factors related to legal remodeling. 

 

2 Literature Review 
 

This paper will review and summarize prior studies on the architectural 

planning and design aspects of the remodeling of multi-unit housing 

(apartments) relevant to this study. Moreover, it will note studies that 

suggested remodeling-related policies by analyzing the factors that affect 

decision making. 

Previous studies that made policy suggestions by analyzing the factors 

affecting the decision to remodel can be summarized as follows. In study on 

conducted a study on the decision-making factors of multi-unit housing 

remodeling projects and measured the impact of resident consent (legally, 

remodeling of multi-unit housing requires consent of at least a certain ratio of 

owners) [8]. There was a study that measured the resident use value of public 

housing using the contingent valuation method (CVM) and presented a 

remodeling decision model considering resident use value [9]. And there was 

a previous study that conducted a study prioritizing the factors of obsolete 

multi-unit housing remodeling plans; this study surveyed experts who rated 

stability as the most important planning factor, followed by economic 

feasibility, spatiality and publicness. It claimed that it is necessary to redefine 

remodeling in the existing law to focus more on consumers [10]. 

In the meantime, regarding decision making about remodeling, this study 

identified key points for remodeling small multi-unit housing and policy 

measures to promote activation by analyzing the physical/environmental 

state of small multi-unit housing, the economic conditions of residents, and 

their needs [11]. The results showed that, to promote remodeling of small 

multi-unit housing, it is important for residents to determine the specific 

problems in their own residence, to perceive a need for voluntary 

maintenance, and to possess a will to implement. The present paper 

acknowledges that Kim & Lee pointed out the need to improve residents’ 

perceptions and to provide government support. However, this present study 

differs in that it established a model using architectural planning and design 

factors as the explanatory variables of the decision to remodel.  
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Literature analyzing architectural planning and design factors that affect 

the decision to remodel include a study which analyzed factors affecting the 

decision to remodel of multi-unit housing in Gwangju using the Analytic 

Hierarchy Process (AHP) [12]. The results showed that the most important 

factor was cost, followed by performance, planning, and design. In a study 

that studied the first-phase new towns in South Korea and suggested 

apartment remodeling plans according to resident characteristics through 

correlation analysis and multiple regression analysis [13]. The results showed 

that, once the decision-making process is reinforced by the collaboration of 

residents, architects, and construction companies, residents’ satisfaction with 

the dwelling will also increase. There was a previous study that analyzed the 

residents’ preference in the architectural planning and design for remodeling 

of obsolete multi-unit housing and found that the residents preferred 3LDK 

(three bedrooms plus living, dining, and kitchen spaces), valued ventilation, 

and preferred sufficient space for kitchen and storage [14]. This present study 

differs by focusing on remodeling for the elderly. Moreover, this study 

identifies different architectural factors relating to the whole apartment. 

The most relevant literature to this present study is the research on 

determining the importance of remodeling factors in obsolete multi-unit 

housing by analysis using Fuzzy-AHP [15]. The results showed that the most 

important factor was the moving cost during the construction period, 

followed by interior improvement (interior finishing materials), expansion of 

the parking lot, increase in property value, expansion of household area, 

application of the latest information system, reduction of maintenance and 

administration expenses, machine equipment, change in space division by 

household, electrical installation, indoor air quality, consideration of the 

disadvantaged such as the elderly, change in the core form, fire prevention 

and protection, improvement of the apartment’s image, reduction of 

construction cost, improvement of lighting and natural lighting, improvement 

of energy performance, common facilities such as playground, improvement 

of structure-related performance, improvement of sound performance, and 

landscaping. Their study analyzed the impact that architectural planning and 

design factors in the housing and common use areas had on decisions to 

remodel. However, this present study differs by focusing on the elderly and 

by identifying which architectural planning and design factors most greatly 

affect their intentions. 
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3 Research Methods 
 

3.1 Analytical Model 

 
The objective of this study is to set the direction of architectural planning 

and design for apartment remodeling according to the increase of the elderly 

population (elderly households). To this end, households, the unit of housing 

consumption, are first classified into three types with a focus on the elderly. 

The first type is ―elderly households‖ comprised only of the elderly. The 

second type is ―households with elderly members‖ that include non-elderly 

members and at least one elderly member. The third type is ―non-elderly 

households‖ that do not include any elderly member. The first two types—

households in which an elderly person lives alone or which are comprised 

only of elderly members, and households in which non-elderly members live 

with the elderly—may have different preferences about the installation of 

facilities for the elderly. In terms of architectural planning and design, there 

is an emphasis on universal design that can be conveniently used by anyone 

regardless of gender, age, nationality, cultural background, or disability, but 

facilities for the elderly may also be an obstacle to the non-elderly. For 

example, if a four-member household has only one elderly member, they 

may not prefer installing a handrail in the bathroom as it may inconvenience 

the other members.  

As such, this study classified households into three types with a focus on 

the elderly in order to empirically analyze whether these types differ in their 

satisfaction with the architectural planning and design factors that actually 

influence the decision to remodel. One-way ANOVA was conducted for 

empirical analysis. One-way ANOVA is a method presented by R. A. Fisher 

in 1923 to determine the source of variance and test statistical significance; it 

is also referred to as analysis of variance. It can be used when there is one 

independent variable comprised of the nominal scale and one dependent 

variable comprised of the interval scale, using variance in the process of 

comparing the means of three or more groups. For example, the assumption 

that the mean values of three or more groups are the same implies the 

assumption that the variance is the same [16].  

Moreover, to analyze the architectural planning and design factors 

affecting the decision to remodel by household type, it is necessary to come 

up with variables explaining intentions regarding remodeling (do 

remodeling/not) and demonstrate the direction of their effect. Accordingly,  
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this study conducted a regression analysis that sets remodeling intentions in 

the next two years (do remodeling/not) as the dependent variable and 

satisfaction with architectural planning and design factors as the independent 

variables. This study then uses a more specific method, binary logistic 

regression, which is performed when the dependent variable is a nonmetric 

variable and the independent variable is a metric variable.  

In other words, binary logistic regression sets the dependent variable Y as 

the odds ratio (probability of success/probability of failure). 

 

Odds ration=(P(Y=1|X))/(P(Y=0|X))                             (1) 
 

This probability is nonlinear to the coefficients and thus takes a natural 

log to make it linear. This process is referred to as the logit transformation. 

 

Logit(P)=log P/(1-P)                             (2) 
 

Then, the following formula is drawn regarding the remodeling 

probability P. 

 

P_i=logy^(-1) (β∙X_i )=1/(1+e^(-β∙X_i ) )                             (3) 
 

The results of the analysis can be interpreted by whether each coefficient 

affects remodeling probability. Moreover, they can be interpreted by whether 

each coefficient is linear or nonlinear with remodeling probability depending 

on the direction. 

 

3.2 Variable Setting 

  
 The dependent variable for empirical analysis is remodeling intention, 

and the variables classifying the groups are three types of elderly households. 

The independent variables are the eight identified architectural planning and 

design factors. Table 1 shows the specific variables and their explanations. 
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Table 1 Variable Setting And Explanation 

 

Variable Content 

Remodeling 

intention 
Intention to remodel the current home in the next 2 years 

Elderly households Household with only elderly members aged 65 and over 

Households with 

elderly 

members 

Household including elderly members aged 65 and over 

Non-elderly 

households 

Household not including elderly members aged 65 and 

over 

Apartment structures Satisfaction with the structure such as solidity and cracks 

Waterproofing 
Satisfaction about waterproofing such as high humidity 

and leaks 

Heating Satisfaction about heating such as a good heating system 

Ventilation 
Satisfaction about ventilation such as opening and 

closing of windows and ventilated state 

Lighting 
Satisfaction about lighting such as whether it is well 

lighted 

Soundproofing 
Satisfaction about soundproofing such as noises from 

neighbors or other floors 

Safety from disasters 

and accidents 

Satisfaction about safety from landslides, floods, and 

earthquakes 

Fire safety 
Satisfaction about fire safety such as electric installations 

for fire prevention and fire escape 

 

The dependent variable is whether to remodel the housing in the next two 

years (remodeling intentions). The independent variables are architectural 

planning and design factors that affect the decision to remodel. In other 

words, this study explains how a household’s satisfaction with the 

architectural planning and design factors of their current apartment affects 

their decision whether to remodel. Factors other than architectural planning 

and design that might be expected to affect that decision, such as the 

household’s net assets or average monthly income, proved not to have an 

effect as a result of empirical analysis, and thus were not included as 

explanatory variables in this study. Moreover, type of elderly household was 

set as the variable that distinguishes the groups. 

 

3.3. Analytical Data 
 

The data used in the analysis are the microdata of the 2014 Korea 

Housing Survey by the Ministry of Land, Infrastructure, and Transport, and 

released by Statics Korea [17]. The latest Korea Housing Survey was 

conducted in 2016,  
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but some items related to the remodeling of housing were eliminated or 

reduced in that survey, making it less relevant to this study than the survey 

from 2014. The Korea Housing Survey is conducted on 20,000 households 

(samples of general households) to investigate the overall matters of national 

housing life. This study used only data from the survey pertaining to 

apartments. 

Table 2 shows remodeling intentions by household type. Based on the 

survey data, 10.8% of elderly households, 13.7% of households with elderly 

members, and 12.2% of non-elderly households responded that they would 

remodel their home in the next two years. 
 

Table 2 Data used in the analysis – Remodeling intentions by type of elderly 

household 

(Unit: Household) 

 

Classificatio

n 

Elderly 

households 

Households with 

elderly members 

Non-elderly 

households 
Total 

Frequency Ratio Frequency Ratio Frequency Ratio Frequency Ratio 

Do 

remodeling 
185 10.8% 228 13.7% 760 12.2% 1,173 12.2% 

Not do 

remodeling 
1,535 89.2% 1,437 86.3% 5,477 87.8% 8,449 87.8% 

Total 1,720 100.0% 1,665 100.0% 6,237 100.0% 9,622 100.0% 

 

4 Analysis Results 
 
4.1 Variance 
 

To determine which architectural planning and design factors impact the 

decision to remodel by type of elderly household, it is necessary to first 

verify whether perspectives differ on such factors. Accordingly, this study 

analyzed whether there is a difference in satisfaction with the current housing 

conditions among elderly households, households with elderly members, and 

non-elderly households through one-way ANOVA. Table 3 shows the 

difference in housing satisfaction by housing type. 
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Table 3 Results Of ANOVA (Analysis Of Variance) On Housing Satisfaction 

By Housing Type 

 

 
Classification 

F 

Elderly 

households 

Households with 

elderly members 

Non-elderly 

households 

Mean  
Standard 

deviation 
Mean  

Standard 

deviation 
Mean  

Standard 

deviation 

Apartment 

structures 
0.579 

3.2

8 
0.695 3.29 0.690 

3.2

7 
0.706 

Waterproofing 2.533* 
3.2

1 
0.772 3.24 0.777 

3.1

9 
0.786 

Heating 1.229 
3.3

7 
0.648 3.37 0.650 

3.3

5 
0.651 

Ventilation 2.475* 
3.4

0 
0.631 3.44 0.591 

3.4

0 
0.632 

Lighting 2.190 
3.3

7 
0.662 3.40 0.643 

3.3

6 
0.659 

Soundproofing 
10.911**

* 

2.7

6 
0.842 2.70 0.872 

2.6

5 
0.879 

Safety from 

disasters and 

accidents 

3.490** 
3.3

0 
0.632 3.35 0.610 

3.3

0 
0.622 

Fire safety 3.385** 
3.2

3 
0.671 3.29 0.644 

3.2

5 
0.643 

*: Significant at the 10% level, **: Significant at the 5% level, ***: Significant 

at the 1% level 

 
As a result of analysis, the greatest differences in satisfaction were found 

in, ventilation, soundproofing, safety from disasters and accidents, and fire 

safety. Items that showed no difference among groups were apartment, 

heating, and lighting. Satisfaction was generally the highest in households 

with elderly members, followed by elderly households and non-elderly 

households. However, elderly households showed higher satisfaction with 

soundproofing than other types of households. One might infer that elderly 

people are more tolerant of soundproofing, not that they live in apartments 

with better soundproofing. 
 

4.2. Architectural Planning And Design Factors That Affect The 
Decision To Remodel By Type Of Elderly Household 
 

To determine the architectural planning and design factors relevant to the 

customized remodeling of elderly households, this study analyzed which 

factors most influence elderly households’ remodeling intentions. Table 4  
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shows the analysis of the architectural planning and design factors that affect 

the decision to remodel, setting the need for remodeling in the next two years 

as the dependent variable and various factors (satisfaction with the apartment 

structure, waterproofing, heating, ventilation, lighting, soundproofing, safety 

from disasters and accidents, and fire safety) as the explanatory variables. 

 
Table 4 Architectural planning and design factors that affect the decision to 

remodel 

 Classification 
Elderly households 

Households with 

elderly members 

Non-elderly 

households 

B Std. Error B St. Error B Std. Error 

Apartment 

structures  
0.465*** 0.162 0.637*** 0.141 0.412*** 0.074 

Waterproofing 0.275** 0.142 0.093 0.120 0.314*** 0.061 

Heating -0.219 0.174 -0.005 0.154 0.107 0.078 

Ventilation -0.147 0.189 
-

0.572*** 
0.185 -0.210** 0.091 

Lighting -0.262 0.182 0.013 0.153 -0.055 0.080 

Soundproofing 0.255** 0.111 0.276*** 0.093 0.190*** 0.049 

Safety from 

disasters and 

accidents 

0.226 0.203 -0.304 0.189 
-

0.295*** 
0.105 

Fire safety 0.222 0.196 0.140 0.176 -0.125 0.098 

Constant term -0.202 0.471 1.290*** 0.497 1.119*** 0.255 

N 1,720 1,665 6,237 

X2 70.539 59.629 165.900 

-2 Log 

Likelihood 
1103.806 1270.253 4456.985 

Dependent variable: Intention to remodel in the next 2 years (1=Yes, 2=No) 

*: Significant at the 10% level, **: Significant at the 5% level, ***: 

Significant at the 1% level 

The analysis showed that all three types of households are more likely to 

remodel their homes when they are dissatisfied with apartment structures and 

soundproofing. Additionally, elderly households and non-elderly households 

are influenced to remodel by their dissatisfaction with waterproofing. 

Households with at least one elderly member and non-elderly households 

alike are less likely to remodel when they are dissatisfied with ventilation; 

dissatisfaction with safety from disasters also negatively impacts the  
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likelihood that non-elderly households will remodel. In sum, dissatisfaction 

with several factors (apartment structures, waterproofing, and soundproofing) 

influence elderly households to remodel, whereas other households (with 

some or no elderly members) are less likely to remodel their homes due to 

dissatisfaction with certain factors (ventilation or safety from disasters). It 

may be that these other households tend to rebuild their homes or move 

instead of remodeling when they are dissatisfied with ventilation or safety 

from disasters. Conversely, elderly households might be less sensitive to 

ventilation or safety from disasters, explaining why they are not as 

influenced by these factors as are the other households.  

While non-elderly households make their decisions regarding remodeling 

based on various factors, such as the structures of their dwellings, 

waterproofing, ventilation, soundproofing, and safety from disasters and 

accidents, elderly households decide whether to remodel based only on the 

basic architectural planning and design factors such as apartment structures, 

waterproofing, and soundproofing. Moreover, as shown in Table 2, only 

10.8% of elderly households intend to remodel, which is a low ratio 

compared to households with elderly members (13.7%) and non-elderly 

households (12.2%). 

Furthermore, in order to accommodate elderly households, it is necessary 

to determine specifically what kind of remodeling is needed. Accordingly, 

this study analyzed which architectural planning and design factors 

households wished to remodel first (within the next two years). The results 

are as shown in Table 5. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

 

Table 5 Architectural planning and design factors that must be remodeled first 

 

Classification 

Elderly 

households 

Households with 

elderly members 

Non-elderly 

households 
Total 

Frequen

cy 

(househo

ld) 

Ratio 

(%) 

Frequenc

y 

(househol

d) 

Ratio 

(%) 

Frequenc

y 

(househol

d) 

Ratio 

(%) 

Frequen

cy 

(househ

old) 

Ratio 

(%) 

Wallpaper/pai

nt/ 

floor/window 

replacement 

and repair 

works 

119 41.80 165 45.80 534 
42.

40 
818 43.00 

Kitchen/bathr

oom/ 

toilet repair 

works 

84 29.50 96 26.70 423 
33.

60 
603 31.70 

Boiler 

replacement 

and cooling/ 

heating 

insulation 

works 

34 11.90 41 11.40 112 8.9 187 9.80 

Electrical 

leakage works 
12 4.20 19 5.30 64 

5.1

0 
95 5.00 

Water and 

sewerage 

works 

12 4.20 6 1.70 29 
2.3

0 
47 2.50 

Roof/wall 

replacement 

and repair 

works 

2 0.70 2 0.60 10 
0.8

0 
14 0.70 

Housing  

improvements 

for the elderly 

and disabled 

1 0.40 2 0.60 3 
0.2

0 
6 0.30 

Large repairs 18 6.30 17 4.70 65 
5.2

0 
100 5.30 

Others 3 1.10 12 3.30 18 
1.4

0 
33 1.70 

Total 285 
100.0

0 
360 

100.0

0 
1,258 

100

.00 
1,903 

100.0

0 

 

The results showed that the most preferred architectural planning and 

design factor was wallpaper/paint/floor/window replacement and repair 

works, followed by kitchen/bathroom/toilet repair works, and then boiler 

replacement and cooling/heating insulation works. The ratios for other 

factors (electrical leakage works, water and sewerage works, roof/wall 

replacement  
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and repair works, housing improvement for the elderly and disabled, large 

repairs (like expansion), etc.) were not high.  

Interestingly, neither elderly households and nor households with at least 

one elderly member reported a high demand for housing improvements for 

the elderly and disabled. As South Korea has recently experienced such a 

rapid increase in its elderly population, it is possible that people are yet 

unaware of the concepts of barrier free or universal design. People are 

especially unaware of the fact that handrails and amenities for the elderly and 

disabled can and should be installed indoors. The elderly experience falls in 

their homes, often because they slip in the bathroom. Thus, the national 

consciousness must turn to improving architectural planning and design 

factors through remodeling so that elderly individuals can live at home 

safely. To this end, it is necessary to take measures to make consideration of 

the elderly mandatory in remodeling. In addition to changes in government 

policies, constant effort is required from both the construction business and 

academia. Customized remodeling for the elderly requires a focus on two 

architectural planning and design factors fundamental to the safety of the 

elderly: remodeling the interior design (including installing non-slip floors 

and handrails in bathrooms) and the fulfillment of barrier-free designs that 

allow the elderly to utilize wheelchairs and other mobility aids.  

The remodeling factor that can be approached to address the economic 

difficulties of the elderly is ultimately to find a way to generate income for 

the elderly. In this area, it can be considered that remodeling is superior to 

urban maintenance projects such as redevelopment or reconstruction. In the 

existing urban maintenance project, the elderly who have an old house as an 

asset have to come out from where they lived because of the cost incurred in 

destroying the old house and building a new house. Because there is. 

However, if you can increase the area of the existing house through active 

remodeling and consider the fact that the size of the household is reduced to 

1,2 of the elderly's household, if you can divide the rest of the space into one 

house, leaving the minimum space, economic difficulties of these elderly 

people The problem can be solved. The increased household portion can be 

used by senior citizens to generate income through monthly rent. However, 

also in this area, legal regulations and cost issues must be decided(Figure. 1). 
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Figure 1  Expansion and division remodeling to secure income for elderly 

households 

 

 In the current law, a duplex house, in which one house is divided into 

two and shares one wall, is not divided. In the case of apartments, it is not 

free to increase the number of houses. Although remodeling, which increases 

the number of homes, has recently been legally permitted, there are a number 

of legal restrictions that can be implemented in reality, requiring flexible 

deregulation. Lastly, the cost of remodeling requires continuous development 

of technology related to construction method that can minimize the cost 

once. In addition, in the case of apartments, it is possible to propose a way to 

partially increase the portion of the house to be used to cover expenses 

through pre-sale, and to make the remaining portion of the whole house 

profitable from rental. However, even in this area, the consent and legal 

regulations of the existing generation are a hindrance. In the future, legal 

restrictions on joint ownership and leasing are required. 

 

5 Conclusion 
 
5.1 Summary of Results And Implications5.3. Equations 
 

 As of 2017, senior citizens comprise 13.8% of the entire South Korean 

population, and 20.4% of all households have elderly heads of household. 

Moreover, according to the Population Projections, aging will become more 

and more intensified. Accordingly, apartments, which constitute 61.4% of all 

housing units in South Korea, could easily provide housing to much of this 

population, but 43.8% are over 20 years old and thus obsolete. Therefore, it 

is necessary to resolve the deterioration issues of apartments and make 

remodeling plans considering the increasing elderly population. This study 

classified households, the unit of housing consumption, as either households 

with only the elderly, households with at least one elderly member, or 

households with none. Then, for each household type, it verified whether  
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satisfaction with the architectural planning and design factors present in their 

current apartments varied and identified which of those factors influenced 

whether they would remodel. Finally, this study presented the architectural 

planning and design factors for which each household type specifically 

mentioned the need to remodel. One-way ANOVA verified the difference in 

satisfaction with architectural planning and design factors by type of elderly 

household. In addition, a binary logistic regression was conducted to identify 

the architectural planning and design factors that affect the decision to 

remodel. 

The results showed a difference among types of elderly households for 

the factors of waterproofing, ventilation, soundproofing, safety from disasters 

and accidents, and fire safety. Items that show no difference among groups 

were apartment structures, heating, and lighting. The results were generally 

the highest in households with elderly members, followed by elderly 

households, and then non-elderly households. 

As a result of analyzing architectural planning and design factors that 

affect remodeling decisions to come up with customized factors for elderly 

households, it was found that elderly households are more likely to remodel 

their homes when they are dissatisfied with the structure of the house, 

waterproofing, and soundproofing. Households with elderly members are 

more likely to remodel their homes when they are dissatisfied with the 

structure and soundproofing. However, they are less likely to remodel their 

homes when they are dissatisfied with ventilation. Non-elderly households 

are also more likely to remodel their homes when they are dissatisfied with 

the structures, waterproofing, and soundproofing. However, they are less 

likely to remodel their homes when they are dissatisfied with ventilation and 

safety from disasters. In sum, they are more likely to remodel their homes 

when they are unhappy with apartment structures, waterproofing, and 

soundproofing, whereas households with elderly members or non-elderly 

households are less likely to remodel their home when they are dissatisfied 

with ventilation or safety from disasters. In the end, they tended to rebuild 

their home or move instead of remodeling when they are dissatisfied with 

ventilation or safety from disasters. On the other hand, compared to 

households with elderly members or non-elderly households, elderly 

households are not sensitive to ventilation or safety from disasters, and their 

satisfaction about these factors does not affect their remodeling decisions. 

Moreover, specific architectural planning and design factors that must be 

remodeled in the next 2 years were wallpaper/paint/floor/window 

replacement and repair works, followed by  
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kitchen/bathroom/toilet repair works, and then boiler replacement and 

cooling/heating insulation works. The ratio for electrical leakage works, 

water and sewerage works, roof/wall replacement and repair works, housing 

improvement for the elderly and disabled, large repairs (expansion of area, 

etc.), and others was not high. One thing to note is that both elderly 

households and households with elderly members did not show high demand 

for housing improvement for the elderly and disabled. 

In sum, it was found that elderly households had higher satisfaction 

about the overall architectural planning and design factors compared to non-

elderly households. They became more likely to remodel their home only 

when they are dissatisfied with the very basic matters of their home such as 

apartment structures, waterproofing, and soundproofing. This is different 

from non-elderly households that are more dissatisfied about the architectural 

planning and design factors and have more diverse and high demands. 

Moreover, non-elderly households make remodeling decisions based on more 

diverse architectural planning and design factors. This reflects the reality in 

which the national consciousness about architectural planning and design or 

remodeling of housing considering the elderly is still not high, despite the 

high ratio of elderly households as well as its anticipated increase in South 

Korea. In fact, more and more senior citizens are injured or killed by falls at 

home. Therefore, efforts must be made in terms of not only the construction 

business or academia but also government policy to promote national 

consciousness about the need for remodeling architectural planning and 

design factors in consideration of the elderly. Moreover, remodeling plans 

with architectural planning and design factors customized for the elderly 

shall be suggested at the level of interior remodeling, such as replacing floors 

with non-slip floors and installing handrails in the bathroom for elderly 

safety. Furthermore, it is also desirable to fulfill barrier-free designs where 

the elderly can move around on wheelchairs or strollers for aging people. 

 

5.2 Limitations and Further Research 

 

 Factors that affect remodeling decisions of the elderly may include not 

only architectural planning and design factors but also economic factors such 

as the elderly’s assets and monthly income or demographic factors such as 

education and age. This study considered net assets and monthly income as 

the economic level, but they turned out to be invalid and thus excluded from 

model design. However, one thing about the elderly is that they have higher 

level of assets than non-elderly, but their income continues to decrease. 

Furthermore, a higher ratio of elderly households live in detached dwellings 

instead of apartments compared to the non-elderly households, which is not 

reflected in  
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this study. Further research must be conducted to provide more 

comprehensive results. 
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