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            Abstract
          
        

        
          It has become increasingly burdensome to raise housing costs due to a continued rise in housing prices, along with the slowing economic growth and job losses caused by low birth rates. Further, non-marriage, infectious diseases, and housing instability have become serious social problems. Among them, housing affordability for one-person tenants, which pay monthly rent, is considered the most serious. Therefore, this study aims to identify the factors of housing affordability for a one-person household with the most serious housing instability and to analyze the changing factors. For this purpose, RIR was calculated using data from the Korea Housing Survey in 2008, 2016, and 2019. Multiple regression analyses were performed with RIR as a dependent variable and with sociology of population characteristics, economic characteristics, and housing characteristics as independent variables. The results showed differences in the impact factors on the housing affordability of one-person households over each year. Based on the results, the implications of housing policy are as follows: First, it is deemed necessary to provide a quantitative housing suitable for the characteristics of one-person households. Second, it is necessary to expand specific housing support considering the characteristics of one-person households. Third, it is necessary to supply quality and affordable housing.
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      Ⅰ. Introduction
      
        1. Background and purpose of research
        In recent years, various economic and social issues have emerged in Korea, such as slowing economic growth, low birthrate and increasing numbers of unmarried adults, and job losses among young people. At the same time, it has become extremely difficult and burdensome for people to secure housing due to very high jeonse (a key money deposit system) and housing purchase prices. Housing instability caused by such high costs is emerging as a serious social issue (Bae S.S., 2013; Kim M.J. and Cho M.H., 2018).

        Housing cost burden refers to a burden caused by housing costs that individual households actually need to bear for housing services needed in their living (Joo W., 2012). To alleviate the ever-increasing housing cost burden, several housing policies have been introduced as follows: direct and indirect support for housing cost (expansion of housing benefits and home loan support, energy cost support, etc.), provision of affordable housing and infrastructure investment (diversification of public rental housing providers, substantial improvements of public rental home supply, house remodeling, etc.), and stabilization of the rental housing market (jeonse/monthly rental transaction report system, jeonse/monthly rent ceiling system, contract renewal application right, etc.) (Kang M.N. et al., 2019). However, despite the various policies put forth by the government, spending on housing remains very excessive, giving rise to such newly-coined words as “house poor” and “rent poor.”

        According to the Korea Housing Survey in 2019, one-person households spend 33% of their income on housing, while regular households spend 27% of their income on housing, meaning that one-person households are the most cost-burdened group. One-person households, as they are free from burdens of raising children or supporting other members of family compared to multi-person households, are likely to have higher disposable income (Jung I. and Kang S.J., 2019). Their items of consumption are also different from those of multi-member households. While housing costs take up the greatest share (about 18%) of one-person households’ consumption, educational spending and food expenses account for higher portions in multi-person households (Household Trend Survey, 2018). In addition, because a larger number of one-person households reside in rental housing and pay monthly rent, they are relatively more cost-burdened than multi-person households.

        In Korea, one-person households accounted for 15.5% of the entire households in 2010, and the number grew steadily to take up 28.6% of the entire number of households in 2017 (Jung I. and Kang S.J., 2019). One-person households are expected to become the biggest type of households in Korea by 2045, taking up 36.3% (Byun M.R. et al., 2019). As such, one-person households are gaining importance as a major type of households that represents the Korean society today.

        Indeed, the housing purchase price index and jeonse price index in 2019 increased by 30% and 66%, respectively, from 2008. Although the increase and decrease rates of the monthly rent index are smaller than those of purchase and jeonse prices, monthly rent is still high. Like this, housing prices continue to rise, and increases in jeonse and monthly rent prices are particularly notable. However, overall housing standards have improved according to the Korea Housing Survey in 2019 by the Ministry of Land, Infrastructure and Transport (MLIT). Several viewpoints may exist when it comes to determining if housing standards have actually improved.

        As such, this study aims to investigate if housing cost burden steadily increased from the past to the present or decreased with improved housing standards, and identify factors that influenced increases or decreases of housing cost burden in the past and the present, as well as the reasons why they changed. Based on the outcomes of this investigation, the study will further provide implications for housing policies designed to help mitigate housing cost burden.

      

      
        2. Range and flow of research 
        This study aims to analyze factors that affect housing affordability of one-person tenants in the city of Seoul.

        As <Figure 1> shows Housing costs were calculated based on data from the Korea Housing Survey by the MLIT for the years 2008, 2016, and 2019. We believed that an analysis of the data from the three particular years was necessary as the rent to income ratio (RIR) of one-person tenant households hit a record high in 2008, started to fall from 2016, and then reached a record low in 2019. When comparing different years from one another, the general practice is to use panel data. However, due to changes in people’s life cycle, lifestyle, and values, as well as changes in income and rent among one-person tenants in 2008, 2016, and 2019, individual tenants came to have different preferences and choices for housing, and thus the use of panel data was deemed inadequate for this study’s purpose. For this reason, the Korea Housing Survey data provided by MLIT were used instead. While Korean Labor and Income Panel Study and Household Income and Expenditure Survey can also be used to calculate the RIR, the former lacks in the number of samples and independent variables, while the latter makes it impossible to extract data confined to the city of Seoul only. Therefore, the Korea Housing Survey data were deemed more adequate for this study.

        
          
          

          Figure 1. 
				
          

          
            Research flow
          
          

          

        

        Tenant households, consisting of renter households that need to pay monthly rent and jeonse households that make a large lump-sum deposit payment up front, are a group of households that feel the most severe burden of housing costs. Among these, we believed that one-person households with a higher rate of renting would be even more burdened by housing costs. As such, this study mainly deals with one-person tenants in Seoul for its investigation. After removing outliers from the Korea Housing Survey data, such as households that left empty responses or answered “Not Sure,” 481 one-person tenants from 2008, 534 one-person tenants from 2016, and 1,494 one-person tenants from 2019 were analyzed.

        RIR is a dependent variable based on the ratio approach, which serves as an indicator to show housing affordability, or the ratio of housing costs to average monthly income. One’s monthly income is defined as the gross sum of financial support from parents, earned income and other income, and housing costs are defined as the sum of rent and housing maintenance fees. In addition to conventional housing cost items such as rent, and lighting and heating expenses, utilities (water, gas, and electricity), and housing maintenance fees are also fixed monthly cost items. Therefore, in this study, housing costs are defined to include conventional housing cost items as well as maintenance fees. Tenant households are divided into those on the jeonse system, those paying monthly rent with a deposit, and those paying monthly rent without a deposit. For jeonse tenants, their key money deposits are converted to corresponding monthly rent amounts to calculate their respective housing costs.

        The Korea Real Estate Board has been publishing jeonse-monthly rent conversion rates since 2011. According to the Housing Lease Protection Act, the jeonse-monthly rent conversion rate cap is set by adding 3.5% interest determined by the Presidential Decree to the Bank of Korea Base Rate (based on the same Act before its amendments in September 2020). At the time of the Korea Housing Survey in 2008, the Base Rate was 4.2%, so jeonse prices for this year were converted to monthly rent by using the conversion rate of 7.7%. As for the 2016 and 2019 data, jeonse prices were converted to monthly rent based on the jeonse-monthly rent conversion rates for different housing types from Statistics Korea and Seoul Open Data Plaza.

        In order to discover factors that influence housing affordability of one-person tenants in Seoul, housing costs and housing affordability were first defined as above and then housing costs were calculated. Then, prior research on housing affordability and housing choices was reviewed to differentiate this study. Income differences between Korea Housing Survey and Korean Labor and Income Panel Study were subsequently validated through a t-test. Once it was validated that there were differences, a multiple regression analysis was performed by using the RIR as a dependent variable, and sociology of population characteristics, economic characteristics, and housing characteristics as dependent variables. Among variables of significance from 2008, 2016, and 2019, conclusions were drawn based on the variables commonly found, as well as those that are specific to each year, and then future implications of this study were discussed.

      

    

    

  
    
      Ⅱ. Review of Theory and Prior Research 
      
        1. Definition of housing cost and affordability 
        Traditional housing costs refer to costs needed for housing as a means of survival, as suggested by Engel and Schwabe, and mean only rent and lighting and heating expenses (Kim H.S. et al., 2003). The Schwabe Index denotes the weight of housing expenses required for housing life as part of the total living costs. According to Schwabe’s Law, the higher a household’s income is, the smaller the rate of increase in its expenditure becomes (Lee J.H., 2015). In addition, the Schwabe Index is the rate of housing costs in household consumption expenditures that encompass not just consumption directly related to housing activities (rent, water, lighting, and heating expenses) but also fixtures and fittings, and household goods, and this index goes down with rising income (Lee H.J. et al., 2018).

        More recently, however, housing costs refer to housing, water, and lighting and heating expenses, according to the Household Income and Expenditure Survey, and OECD (2017) defines housing costs as electricity, water, and gas fees in addition to mortgage principal repayment amount (for homeowners) or monthly rent (for tenants). Housing costs also refer to the sum of all costs related to housing that need to be paid by those who use housing in exchange of services provided by it (Kim H.S. et al., 2003). In other words, they denote costs that need to be constantly paid in order to live in a house either owned or rented (Bae S.S. et al., 2013).

        Housing affordability refers to a burden caused by housing costs that individual households actually need to bear for housing services for their living. In general, the more developed an economy is and the higher one’s income is, the smaller the share of spending on food, clothes, and shelter associated with basic survival becomes and the greater the share of spending on culture, leisure, dining, and education becomes (Joo, W., 2012).

        Housing affordability is an element that determines one’s ability to secure housing of a certain standard without posing an excessive burden on one’s finance. If a household spends excessively on housing costs, it affects grocery, medical, and educational expenditures, leading to deterioration of the household’s overall quality of life (Lee J.E. et al., 2018). In order to prioritize or expand housing-related support for households with heavier burden of housing costs, the level of housing affordability/burden of each household needs to be measured first (Lee, 2016). There are mainly two methods to measure housing affordability – one is the rent to income ratio (RIR) approach and the other is the residual income approach. Most researchers use the RIR approach. According to the US Department of Housing and Urban Development, an RIR below 30% means affordable cost burden, an RIR between 30 and 50% represents excess cost burden, and an RIR over 50% translates to severe cost burden, which is given the highest priority for policy support.

      

      
        2. Research of housing affordability 
        The study on housing Affordability can be divided into studies by gender, life cycle, region, income class (central to low-income class), housing occupancy type, number of households, education level, etc. and details are as shown in Table 1.

        
          Table 1. 
				
          

          
            Research of housing cost and affordability
          
          

        

        
        

        Lim M.H. (2020) divided gender-specific housing costs into ownership costs and tenancy costs for comparison and analysis purposes centering on one-person households, in order to analyze housing costs of female and male households by age nationwide. The study found that female one-person households spent more on housing costs than male one-person households. Also, as shown by Jeong S.Y. et al. (2019), there is a higher rate of female one-person households among the elderly, and because one-person households in this group are formed for different reasons from the youth and the middle-aged, they feel more burdened by housing costs. Based on these findings, the study suggested the need for introducing selective support measures that take gender-specific characteristics and elderly households into consideration when establishing housing policies.

        Studies that examined decision factors for housing costs by householder age (through life cycle segmentation) found that, as shown by Lim M.H. (2020) and Jeong S.Y. et al. (2019), housing cost burden was more severe among young and elderly households than among middle-aged households (Kwon G.W. et al., 2016). In particular, it was found that college students residing in Seoul are much more burdened due to housing than college students residing elsewhere (Bae B.W. and Nam J., 2013). Moreover, those from non-Seoul/capital area experienced more severe housing cost burden than those from Seoul/capital area (Bae B.W. and Nam J., 2013). On the other hand, it was found that older households were more burdened by housing costs than younger households (Choi Y. et al., 2014; Kwon G.W. et al., 2016; Koh H. et al., 2017), and a study that dealt only with cases from Busan found that housing affordability is likely to increase among older householders and one-person households (Choi Y. et al., 2014).

        Meanwhile, it is becoming increasingly difficult for low-income tenants to pay monthly rent due to excessive increases in key money deposit for jeonse housing and conversion of the jeonse system to monthly rent. As such, Yoo B.S. et al. (2017) analyzed actual housing affordability and decision factors, and found that the RIR is higher among jeonse tenants than those on monthly rent, and of those, low-income tenants had the highest RIR. The study explained that this is because housing welfare policies for low-income households are centered on tenants on monthly rent, and suggested that current housing policies need to expand the recipient base for housing welfare benefits (Yoo B.S. et al., 2017).

        While prior research on housing costs mostly dealt with tenant households, Lee J.E. et al. (2018) used the housing price to income ratio (PIR) to investigate the distribution of housing affordability in the capital area. As a result, it was found that Seoul had the most severe housing cost burden, and it was particularly high in central Seoul-Jongno-gu, Jung-gu, and Yongsan-gu, more specifically. This means that an area with higher housing prices has higher housing cost burden as well.

      

      
        3. Research of housing choice 
        The probabilistic choice model, theoretically developed and advanced by McFadden (1981), perceives each and every individual as a decision-making unit and believes that any individual, when presented with several options, chooses an option that maximizes utility (Kim J.S., 2004). The probabilistic choice model is based on the utility maximization theory, which argues that people always make decisions in a way that maximizes utility. It assumes that an individual can maximize utility from the options available to him or her (Kil Y.M. et al., 2016).

        A household’s choice of housing is universally explained by the life cycle hypothesis by Ando and Modigliani (1963) (Kil Y.M. et al., 2016). Life cycle refers to major stages of a household from its formation to disappearance, and phenomena typically taking place in each stage. People in their 20s and 30s typically reside as tenants of either jeonse or monthly rental housing. However, as they grow older, home ownership increases as they start a family while making more income. Like this, it is generally known that one’s life cycle greatly influences one’s housing choice (Nam J. et al., 2015).

        Housing choices may vary depending on a household’s socio-economic status represented by age, income, education, and occupation, one’s preference, and external factors such as rent (Park W.S., 2015). In previous studies, housing locations were chosen based primarily on economic factors such as housing prices, rent, and government support, secondly on housing environment, and thirdly on housing unit size and community facilities, etc. Life cycle influences housing choices. In addition, one’s housing choice is also influenced by his/her income, education, as well as other external factors such as changes in housing prices. One-person households, in particular, differ greatly in terms of economic conditions and housing consumption depending on how they were formed, and life cycle has a great effect on such background (Kim J.W. et al., 2010). Also, because housing has a characteristic of a product that can be chosen, a resident is more willing to pay a higher housing price or rent depending on his or her satisfaction of the housing unit and residential environment, leading to a higher possibility of excess housing cost burden (Lim S.H., 2016). Because one’s choice of housing is influenced by a combination of various factors, it is necessary to consider households’ decision of housing as well in order to analyze how factors influencing housing affordability change.

      

      
        4. Differentiation from prior research 
        This research is different from prior research in several ways: first, it performed a multiple regression analysis by considering factors that reflect latest housing trends that were not considered in previous studies. Existing studies on housing cost and housing affordability mostly considered a particular point in time or a specific group of people only when investigating factors influencing housing affordability. While there is a study that compared different times, it simply described changes in variables without considering the relationships between several different variables. Moreover, research that takes people’s individual characteristics, and changes in preferences and values into account is largely insufficient. Typical one-person or two-person households prefer small- to medium-sized housing, and the actual living area is steadily decreasing (Park M.S. et al., 2017). Recently, as outdoor activities have decreased and an increasing number of people are working from home due to COVID-19, “home” has a new meaning as the safest space. This has also led to changes in the meaning of housing and house preference, and an analysis considering such changes needs to be performed.

        Secondly, this study is different in terms of research methodology as it utilized t-testing with another survey to ensure the validity of using the Korea Housing Survey data. A chi-squared test was also performed in this study to validate independence between different variables. This is because housing costs and income used as independent variables were used for calculating dependent variables as well. Previous studies performed analyses without determining the adequacy of data used in each study. For instance, while the RIR can be calculated by using either of Korean Labor and Income Panel Study and Household Income and Expenditure Survey that determines income levels, previous research simply used data from one survey only. Therefore in this study, the adequacy of the data used was determined through a t-test, believing that it was necessary to validate the use of the Korea Housing Survey data. Meanwhile, the RIR, which is a dependent variable, denotes the share of housing cost in one’s monthly average income, but income and housing cost are used as independent variables as well, which may cause redundancy. Therefore, to avoid redundancy, independence of the variables was confirmed through chi-squared testing of income and the RIR and of housing cost and the RIR, and they were set as independent variables to be subsequently used for the multiple regression analysis of this study.

        Lastly, this study differentiates itself from prior research as it offers a variety of implications for housing policies tailored to one-person households, by considering change factors that affect housing affordability of one-person households residing in Seoul, rather than suggesting policies designed to simply offer quantitative supply of housing and to stabilize housing prices.

      

    

    

  
    
      Ⅲ. Status of One-person Household in Seoul 
      
        1. General status of one-person household in Seoul 
        According to the Population and Housing Census, a one-person household is defined as “a household that has one member who takes care of daily needs such as cooking and sleeping, etc. independently by himself or herself.” In this study, a one-person household is defined as a household headed by the person, consisting of a single member, with the total number of household members being one.

        According to the Korea Housing Survey for the past 10 years like <Figure 2>, one-person households in Seoul took up 14% of the entire households in 2008, and it has been on the steady rise as factors that lead to changes in household types such as natural increases and decreases of population, late marriage, divorces, bereavements, and changes in values became stronger, to reach 25% of the entire households as of 2019. This figure is anticipated to grow to 36.3% in 2045. This is because the impact of new social phenomena such as the so-called alone trend, single people, and solo dining (Byun M.R., 2019) is becoming greater than expected and the share of one-person households is growing at an accelerating rate.

        
          
          

          Figure 2. 
				
          

          
            Status of one-person household in Seoul
          
          

          

        

        As <Figure 2> shows, because the female population is generally larger than the male population and women tend to live relatively longer than men, there is a higher proportion of female one-person households. However, with the recent growth of male one-person households, men and women respectively take up half of the entire one-person households, and gender distinction is disappearing (Park M.S. et al., 2017).

        In terms of householders’ age, those in their 20s and 30s took up the largest proportion of one-person tenants from 2008 to 2019, and the share of those in their 60s is on the steady rise. For multi-member tenants, the proportion of those in their 30s and 40s was high in 2008, but in 2019, the share of the middle aged who are in their 50s or older has increased. As the marriage rate has steadily decreased and the divorce rate has been at a steady level for the past 10 years (2009-2019), one-person households in the middle-age group are anticipated to grow steadily.

      

      
        2. Housing characteristics of one-person household in Seoul 
        Looking at the type of occupancy by household type like <Figure 3> and <Figure 4>, one-person households had a high rate of renting (combined rate of jeonse/monthly rental) regardless of the year, with the number of jeonse tenants on the decline and the number of monthly rent tenants on the rise. Multi-person households have shown a higher home ownership rate except in 2008. The rate of one-person households has increased from the past, and the rate of renters is also steadily rising, whereas multi-person households have a higher rate of home ownership, which is steadily increasing compared to tenant households.

        
          
          

          Figure 3. 
				
          

          
            A change in the form of housing occupancy for one-person household
          
          

          

        

        
          
          

          Figure 4. 
				
          

          
            A change in the form of housing occupancy for multi-person household
          
          

          

        

        Looking at the proportions of different housing types by household type like <Figure 5> and <Figure 6>, multi-family houses are home to the largest number of households, and the proportion of households living in multiplex houses is increasing. Apartments are home to the most number of multi-person tenant households, and the proportion is on the rise. Unlike one-person tenants, multi-person tenant households have members to raise/support, and thus they tend to live in apartments, which offer generally more comfortable residential environment and larger floor area. As for housing floor area (hereinafter, “housing area”), it was found that multi-person households live in places about double the size of those of one-person households.

        
          
          

          Figure 5. 
				
          

          
            A change in the type of housing for one-person household
          
          

          

        

        
          
          

          Figure 6. 
				
          

          
            A change in the type of housing for multi-person household
          
          

          

        

        Both one-person tenants and multi-person tenant households have a higher proportion of private rental housing. The largest share of multi-person tenant households reside in private rental housing, but the number decreased in 2019 compared to 2008, while the number of multi-person tenant households residing in public rental housing increased. A larger number of one-person tenants mostly on monthly rent reside in private rental housing than in public rental housing.

        Housing costs of both one-person tenants and multi-person tenant households have increased over the years. As for housing satisfaction and residential environment satisfaction, both one-person tenants and multi-person tenant households had higher satisfaction in 2019 than in 2008, with multi-person tenant households showing higher satisfaction than one-person tenants.

        Housing costs, which are the sum of monthly rent and housing maintenance fees, were 490,000 won on average for one-person tenants in 2008 but increased by 4% to 510,000 won in 2019. For multi-person tenant households, housing costs increased by 5% to 920,000 won in 2019 from 880,000 won in 2008.

        As for monthly average income, it went up 17% to 1,910,000 won in 2019 from 2008 for one-person tenants and 23% to 3,680,000 won in 2019 from 2008 for multi-person tenant households.

        Monthly average cost of living for one-person tenants was 1,170,000 won in 2019, up 54% from 2008, while for multi-person tenant households, it was 2,370,000 won in 2019, up 43% from 2019.

        The RIR of one-person tenants was 37.9% in 2008, 40.36% in 2016, and 33% in 2019, indicating that one-person tenants were the most cost-burdened in 2016 but less cost-burdened in 2019. For multi-person tenant households, the RIR was 31.3% in 2008, 28.68% in 2016, and 26.64% in 2019, suggesting that they were most cost-burdened in 2016 and less cost-burdened in 2019.

      

      
        3. Sub-conclusion 
        One-person households took up 14% of the entire households in Seoul in 2008 and the figure grew to 25% in 2019. In 2009, a higher rate of one-person households were residing in rental homes compared to 2008, while the rate of home ownership increased among multi-person households.

        As for housing types for one-person tenants, more households lived in multi-family houses and apartments in 2008, 2016, and 2019, but the share of those residing in apartments increased in 2019.

        Among one-person tenants, 10-13% live in public rental housing while 87-90% live in private rental housing, showing a higher rate of private rental housing than public rental housing among one-person tenants, which changed little over the period from 2008 to 2019.

        The housing area decreased from 36m2 in 2008 to 30m2 in 2019 because one-person households prefer smaller-sized units requiring less costs of maintenance and repair. As such, the trend in the housing market, too, is geared more to supplying small-sized units rather than medium- and large-sized homes.

        The levels of housing satisfaction and residential environment satisfaction in 2019 were found to have increased from 2008 as well. Changes in our society as well as our values, with more people choosing single life or late marriage, resulting in a low birthrate, have affected housing choices by one-person households who have a stronger tendency to choose housing with better residential environment that can offer an overall higher level of satisfaction.

        In 2008, there were more female one-person households than their male counterparts, but the rate of increase of male one-person households is becoming more notable recently due to the increased numbers of divorces and so-called “wild geese fathers.” With these changes, the rates of female and male one-person households in 2019 were found to be about the same.

        As for changes in one-person households by age, those in their 20s and 30s accounted for more than a half of all one-person households in 2008, while those in their 70s became the largest group in 2016, and then those in their 20s and 30s took up the biggest share in 2019. It was found that the proportion of the elderly over 60 years old has been on the rise from 2008 to 2019.

        Housing costs, which are the sum of average monthly rent and housing maintenance fees, were 510,000 won in 2019, up 4% from 2008, while monthly average income was 1,910,000 won in 2019, up 17% from 2008. However, the RIR calculated based on these figures dropped by 4% to 33% in 2019, and this is because the income growth rate was higher than the rent growth rate. Meanwhile, the monthly average cost of living was found to have increased together with income growth.

      

    

    

  
    
      Ⅳ. Analysis Framework 
      
        1. Research methodology 
        Like <Figure 7> First, A t-test was performed to see if there was any difference between the data from the Korea Housing Survey and the Korean Labor and Income Panel Study in terms of income among one-person households in Seoul. A t-test is a method used to determine if there is a difference between the means of two groups. An Independent Samples t-Test used for analysis is based on the null hypothesis that the means of two groups are the same, and if the p value is smaller than 0.05, then its alternative hypothesis is adopted, with the belief that there is a significant difference between the means of the two groups. For the Korean Labor and Income Panel Study, no data existed for 2019, so the data from 2018 were used instead to perform the t-test. After demonstrating that there was no difference between the two household groups, we chose the Korea Housing Survey data for this study’s analysis to calculated housing costs. The RIR was calculated as a ratio of housing costs to monthly average income. However, because the RIR as a dependent variable is a ratio of housing costs to the income, and income and housing costs are used as independent variables, it was adopted as an independent variable only after validating that income, housing costs, and the RIR are indeed independent from one another through chi-squared testing. Afterwards, another t-test was performed to see if there is any difference between one-person households and multi-person households among tenant households in terms of the RIR, and then a multiple regression analysis was performed to examine the factors influencing the housing cost burden on one-person tenants each year, using the RIR for each year as a dependent variable. Then, based on the influencing factors of the housing cost burden of one-person tenants, it was analyzed how these factors were different from those of multi-person tenant households, as well as how and why the influencing factors of the housing cost burden of one-person tenants changed.

        
          
          

          Figure 7. 
				
          

          
            Analysis framework
          
          

          

        

      

      
        2. Setting of variables 
        While the RIR was used as a dependent variable for the multiple regression analysis, sociology of population characteristics, economic characteristics, and housing characteristics, each consisting of items listed in Table 2, were used as independent variables.

        
          Table 2. 
				
          

          
            Setting of variable
          
          

        

        
        

        The Sociology of Population Characteristics consists of Age, Sex, Education, and Basic Livelihood Security Recipients. While the increase of one-person households is attributable to a changed way of thinking regarding family relationships and marriage, different age groups have different reasons for starting one-person households. The youth start their own households by becoming independent of their respective families or by choosing not to marry. The middle-aged become one-person households due to disintegration of family relationships, while the elderly become one-person households because of loss of family members or aging (Park M.S. et al., 2017). Because socioeconomic changes influence the formation of one-person households as well as housing choices over one’s life cycle (Kim M.C. et al., 2017), age was chosen as a variable.

        In general, women pay relatively higher housing costs than men, as they tend to choose housing that is safer from crime, comfortable, and pleasant in terms of living. Sex was chosen as a variable because we believed that housing choices differ depending on the sex, and this difference is likely to affect housing costs.

        The number of one-person households that are basic livelihood security recipients also increased from 2008 by 4% to 12% of the entire one-person households in 2019. This was selected as a variable because it is believed that such households would find it increasingly difficult to bear housing costs due to rising housing prices and economic slowdown. Education has been used as a variable to replace economic status, but is set as an independent variable in this study because income and education are two separate variables.

        Economic Characteristics are comprised of Income, Housing Cost, and Cost of Living. Income and Housing Cost of a household are set as variables as they have the most direct influence on housing cost expenditure. Cost of Living is also chosen as a variable as it is associated with income.

        Housing Characteristics consist of Type of House, Type of Housing Tenure, Type of Public Rental House, Housing Satisfaction, Residential Environment Satisfaction, and Housing Area. As for Type of House, it is further divided into detached house (including detached house with shop), multiplex house, apartments, row house, multi-family house, officetel, and others (house within a non-residential building, small tiny housing, shack, vinyl greenhouse, hut, others) that are set as dummy variables. Type of House is set as a variable as rent and housing maintenance fees vary depending on housing type. Jeonse and Monthly Rent were set as dummy variables as there exists a difference in terms of how tenants pay their housing costs.

        The government is implementing a policy to raise the ratio of public rental housing to 10% or higher by 2025. As such, Type of Public Rental House was selected as a variable to see whether or not the government’s policy for public rental housing has had practical impact on mitigating housing cost burden.

        Housing Satisfaction and Residential Environment Satisfaction are believed to be variables that reflect the latest housing trends. The number of one-person households is steadily growing with increases in aging population, late marriages, and divorces. Recently, one-person householders tend to perceive their home not just as a space for meeting their basic necessities of life but as an environment that offers convenience of living alone, and is safe and entertaining enough not to feel lonely. Housing that offers all of the above residential environment naturally comes with a high rental price. These two variables were selected because changes in one’s value in perceiving housing influences housing choices, which in turn affect one’s housing cost burden.

        In general, housing area is proportional to housing cost. The larger the housing area is, the higher the rent and housing maintenance fees inclusive of water, lighting, and heating become. Therefore, Housing Area was also used as a variable. All of the variables are listed in Table 3.

        
          Table 3. 
				
          

          
            Descriptive statistics of one-person tenant
          
          

        

        
        

      

    

    

  
    
      Ⅴ. Factors Influencing Housing Cost Burden on One-Person Tenants in Seoul 
      
        1. Factors influencing housing cost burden 
        A t-test was performed to validate the hypothesis that there is a difference between the income from the Korean Labor and Income Panel Study and that from the Korea Housing Survey. The test results are shown in Table 4, indicating that there is no difference between the Korean Labor and Income Panel Study and the Korea Housing Survey in terms of income. Therefore, there is no issue in using the income data from the Korea Housing Survey instead of the income data from the Korean Labor and Income Panel Study.

        
          Table 4. 
				
          

          
            Monthly average income difference
            Unit:10,000Won

          
          

        

        
        

        In addition, another t-test was performed to validate the hypothesis that the RIR of one-person households is different from that of multi-person households. The results are shown in Table 5, indicating that both one-person households and multi-person households had different RIRs for all the years examined in this study. As for the RIR by household type for each year, the RIR for one-person households was the highest in 2016 and the lowest in 2019, while the RIR for multi-person households was the highest in 2008 and has thereafter been on a gradual decline.

        
          Table 5. 
				
          

          
            RIR difference in type of household
            Unit:%

          
          

        

        
        

        A chi-squared test was performed to examine the connection between income and RIR, and between housing cost and RIR. The results are shown in Table 6, and since the chi-squared test of income and RIR showed statistically significant results, it can be said that income and RIR differed from one another. Also, because the chi-squared test of housing cost and RIR showed statistically significant results, it can be said that housing cost and RIR differed from one another. Therefore, Income and Housing Cost were selected as separate independent variables for this study’s analysis.

        
          Table 6. 
				
          

          
            Result of Chi-squared test
          
          

        

        
        

        
          1) Influencing factors for housing affordability in 2008 
          In order to identify factors that affect housing affordability of one-person tenants, a multiple regression analysis using the RIR of 2008 as a dependent variable was performed. As shown in Table 7, R2 in this regression model was 0.858 representing a high explanatory power and the VIF value was lower than 10, showing no issue of multicollinearity. Housing Cost, Income, Row House, Officetel, Sixty, and Over Seventy were variables of significance. More specifically, the study found the following:

          
            Table 7. 
				
            

            
              Result of multiple regression analysis 
            
            

          

          
          

          First, households residing in row houses had a severe housing cost burden. 2008 was a time when housing prices fell across the housing market regardless of location or size due to economic instability caused by the financial crisis. However, the increase rate of jeonse prices of row houses in 2008 from 2007 was relatively greater than those of other types of housing. Row House was found as a significant variable for this reason. Second, Officetel was a significant variable. Since the market for officetels had the highest price growth rate in 2008 compared to other years and since then has been on the decline, this variable was selected as a factor distinctive for the year 2008 only.

          Third, Housing Cost and Income were also significant factors as people found themselves more severely burdened by housing cost when their income was lower and their housing cost was higher. This is because if household income increases, even though the amount of housing costs increases, it takes up a smaller share of the income. This can be explained with Schwabe’s Law (Park K.W., 2016).

          Fourth, households residing in private rental housing (“Non-public Rental House”), or tenants residing in regular rental homes, were more cost-burdened than those residing in public rental housing (“Public Rental House”). Because public rental houses are cheaper than market prices and allow long-term tenancy, tenants spend less on housing costs monthly than multi-person tenant households. However, because most one-person households reside in non-public rental houses, which are easy to find and move into but come with higher prices than public rental home, they are cost-burdened for housing.

          Lastly, as suggested in several existing studies, the older the householder was, the more severe the housing cost burden became. This is because as the householder gets older, he or she loses income sources and/or the ability to engage in economic activities, so people in older age groups have less ability to bear housing costs than those in younger age groups. Especially in 2008, due to an economic slowdown caused by the financial crisis, those in their 60s were particularly burdened by housing cost, as they reached the retirement age as well.

        

        
          2) Influencing factors for housing affordability in 2016 
          In order to identify factors that affect housing affordability of one-person tenants, a multiple regression analysis using the RIR of 2016 as a dependent variable was performed. As shown in Table 7, R2 in this regression model was 0.833 representing a high explanatory power, and the VIF value was lower than 10, showing no issue of multicollinearity. Housing Cost, Income, Cost of Living, Thirty, Fifty, and Over Seventy were variables of significance. More specifically, the study found the following:

          First, prior research suggested that the older the age is, the more severe housing cost burden became. Based on the fact that Over Seventy for one-person households in their 70s and older was found to be a significant variable, this study’s results are consistent with findings from prior research. Second, those in their 30s were not burdened by housing cost. Unlike in the past, it is no longer unusual to live alone, and those in their 30s have a higher rate of income growth. This is believed to be the reason why they feel less burdened by housing cost. Third, like people in their 30s, those in their 50s felt less cost-burdened for their housing. The average retirement age is 57, and many baby-boomers (born between 1955 and 1963) retire at this age (Statistics Research Institute, 2010). As this massive population group, known as the baby-boom generation, reached the retirement age, they took out more household loans to secure cost of living, and thus felt relatively less burdened by housing cost than other times.

          Fourth, as in 2008, people felt more severe burden of housing cost when their income was lower and their housing cost was higher. Lastly, Cost of Living in this study is used to mean all sorts of costs required for living including food, housing maintenance fees (excluding rent), clothing, educational expenses, and healthcare expenses. It was found that the smaller one’s cost of living was, the heavier one’s housing cost burden was. A correlation was found between Income and Cost of Living. This means that, with higher cost of living, income was also high, making housing cost less burdensome, but when cost of living was low, income was also low, making the burden of housing cost heavier.

        

        
          3) Influencing factors for housing affordability in 2019 
          In order to identify factors that affect housing affordability of one-person tenants, a multiple regression analysis using the RIR of 2019 as a dependent variable was performed. As shown in Table 7, R2 in this regression model was 0.815, representing a high explanatory power, and the VIF value was lower than 10, showing no issue of multicollinearity. Residential Environment Satisfaction, Housing Cost, Income, Cost of Living, Non-public Rental House, Thirty, Over Seventy, Basic Livelihood Security Recipient, Education, and Monthly Rent were variables of significance. More specifically, the study found the following:

          First, higher housing cost and lower income influenced housing cost burden more greatly. Second, those in their 30s felt less burdened by housing cost. It can be interpreted that as a growing number of people in their 30s enjoy single lifestyle and get married late while earning more income, they tend to find burden of housing cost less severe. Third, as suggested in prior research and the Korea Housing Survey results, people who were in their 70s or older were most cost-burdened as they have little or no income, and less ability to pay for housing cost.

          Fourth, those living in private rental housing felt a more severe burden of housing cost. This implies that it is becoming increasingly burdensome for tenants to pay for housing cost as jeonse/monthly rent prices continue to rise.

          Fifth, higher residential environment satisfaction was linked to heavier burden of housing cost. This is first and foremost because rental fees are higher in areas with better residential environment, leading to higher housing cost and heavier burden. Another reason can be found from residential trends of one-person households. Unlike in the past, as generations born into wealth and abundance appreciate and value work and life balance more, their consumption is geared toward enhancing their quality of life. In other words, people living alone pursue convenience more than multi-person households, have higher demand for safety, and desire an environment where they can enjoy activities of their choice. This complex residential trends of one-person households influence their housing choices, which in turn affect their housing cost as well. Residential environment satisfaction is a variable reflecting changing trends. It appears that people are willing to pay for higher housing cost as they pursue a better environment and higher quality of living despite heavier burden.

          Sixth, basic livelihood security recipients were severely burdened by housing cost. They have little or no income source and live on government subsidy, and even if they do earn an income, it is very small, and they are less able to pay for their housing cost. Therefore, it is believed that basic livelihood security recipients have a greater burden of housing cost than other groups.

          Seventh, households with minimum high school education or higher had less burden of housing cost. If one’s level of education is high, he or she can use more information in making housing choices and have more advantage in securing housing cost (Lim S.H., 2016). In addition, in one-person households, householders themselves are the source of income, and their education is directly related to income. Therefore, with higher education, it is believed to be more advantageous to secure housing cost.

          Lasly, those on monthly rent were less burdened by housing cost. Indeed, households on monthly rent had the lowest RIR in 2019, and this is consistent with the Korea Housing Survey results, which showed that housing cost burden had decreased.

        

        
          4) Sub-conclusion 
          Table 7 shows the analytical results of factors influencing housing affordability of one-person tenants in 2008, 2016, and in 2019. Significant variables commonly found in all of the three years were Housing Cost, Income, and Over Seventy. The first common variable of significance is income. The higher the income was, the smaller housing cost burden became, and the lower the income was, the greater housing cost burden became. When the housing cost takes up the same proportion among groups with different income levels, the group with higher income has enough financial room to spend on other items and feels less burdened by housing cost, while the group with lower income needs to reduce cost of living for other items when the housing cost increases. Second, it was found that people over 70 years old felt heavier burden of housing cost. The elderly do not earn income due to retirement and lack the ability to engage in economic activities, and thus feel heavier burden of housing cost.

          Next, significant variables for each of the three years were examined. In 2008, Row House, Officetel and Sixty were found as significant factors. First, housing prices fell regardless of location and size in 2008 due to the financial crisis. However, Row House was a significant variable because the increase rate of row houses on the jeonse system was relatively higher than that of other housing types on the jeonse system. Second, Officetel was also found to be a variable specific to 2008 as the officetel market that year had the highest price increase rate compared to other years, which then started to fall.

          When designing this study, jeonse and monthly rent were analyzed separately. Among the three years, only 2019 was found to be a significant variable when households on monthly rent had less burden of housing cost. Although it was announced that overall housing standards had improved based on the results from the Korea Housing Survey by MLTI, it will be difficult to determine whether or not housing cost burden decreased based solely on these results, indicating the need for additional analysis in the future.

          Furthermore, 2008 was a year when the housing sale prices and jeonse prices in Seoul were the highest due to the financial crisis, and those in the 60s at this time felt particularly severe burden of housing cost as they reached the retirement age as well. This is a variable as Table 8 shown that sets one-person households apart from multi-person households as well, as multi-person households have at least two people as income sources and thus have better ability to pay for housing cost than one-person households.

          
            Table 8. 
				
            

            
              Factors affecting housing affordability 
            
            

          

          
          

          An influencing factor that is significant only for 2016 is Fifty. The average retirement age was 57 in 2016, and a massive population group, known as the baby-boom generation, retired during this period. Fifty was found as a significant variable as those in their 50s were relatively less burdened by housing cost due to retirement fund and loan.

          Factors of significance specific to 2019 only are Residential Environment Satisfaction, Basic Livelihood Security Recipients, and Education. First, residential environment satisfaction was found to be a significant factor in 2019. More and more one-person households choose neighborhoods that offer greater safety and residential environment satisfaction than before. That is, one-person households of late tend to pursue a better quality of living and thus choose to live in an area with favorable residential environment even if they are cost-burdened.

          Second, basic livelihood security recipients felt heavier burden of hosing cost. With continuous rises in jeonse prices and monthly rent, basic livelihood security recipients with little or no income feel more severe housing cost burden. Therefore, Basic Livelihood Security Recipients were chosen as a significant variable specific to 2019 that were not found in other years.

          Third, it was found that one-person households with higher education are less cost-burdened. If one’s level of education is high, he or she can use more information in making housing choices and has more advantage in securing housing cost. Therefore, with all other factors being equal, households with higher education were found to feel less cost-burdened (Lim S.H., 2016). Moreover, as Table 8 show, education is a factor that is specific to one-person households rather than multi-person households. In one-person households, householders themselves are the source of income, and their education is directly related to income. Therefore, with higher education, it is believed to be more advantageous to secure financial resources to pay for housing cost. Multi-person households, on the contrary, have more than two income earners, and thus education does not influence as much in terms of housing cost.

        

      

    

    

  
    
      Ⅵ. Conclusion 
      In recent years, housing instability is intensifying in Korea due to social changes such as low birthrate, non-marriage, late marriage, aging, economic slowdown, low interest rates, stagnant employment rate, and infectious diseases. Among various groups, housing instability among one-person households with a high rate of renting and weak home purchasing power is emerging as a serious problem. As of 2017, one-person households accounted for 28.6% of the entire households in Korea, and the figure is expected to grow in 36.3% in 2045. As such, one-person households are gaining importance as a representative household type of Korean society. Despite continued growth in the number of one-person households, supply of housing and housing support measures specifically designed for this group are largely insufficient. Therefore, to promote housing stability and alleviate the burden of housing cost, this study aimed to identify the factors that affect housing cost burden on one-person tenants in Seoul by using the RIR, an indicator of housing cost burden. It also provided implications for housing policies by discovering factors that changed each year and the causes behind such changes.

      To summarize the results of the analysis, the study found that Housing Cost, Income, and Over Seventy were common variables that influenced housing affordability of one-person tenants in 2008, 2016, and 2019. It was found that households with lower income and higher housing cost felt more cost-burdened for their housing. This is because with a higher income, even if the amount of housing costs increases, it takes up a smaller share of the income. This can be explained with Schwabe’s Law (Park K.W., 2016). In addition, one-person households in their 70s or older are severely cost-burdened for their housing as they have little or no income. Considering the ongoing trend of an aging society, measures designed to alleviate housing cost burden on elderly one-person households in their 70s or older need to become an important part of all housing policies.

      An analysis of changes in influencing factors in the three years investigated in this study found that in 2008, Row House, Officetel, and Sixty were the influencing factors. Housing prices fell regardless of location and size in 2008 due to the financial crisis. However, the increase rate of row houses on the jeonse system was relatively higher than that of other housing types on the jeonse system, and the price increase rate was the highest among officetels. Thus it appears that those residing in row houses and officetels felt a greater burden of housing cost. Moreover, due to negative projection of the economy in the aftermath of the financial crisis and increased uncertainty, one-person households of retirees in their 60s who had difficulty in securing reemployment felt more burdened to pay for housing cost.

      The factor that influenced housing affordability in 2016 specifically was householders in their 50s. It was found that householders in their 50s felt less burdened by housing cost because many of the baby-boom generation retired during this time took out more household loans to secure cost of living after retirement. Several new housing policies designed to reinforce housing cost support for jeonse/monthly renters were announced in 2016, which included measures to strengthen support for lease deposit loans, introduce more ways to provide support to more beneficiaries, and to implement an overhaul of the housing and welfare support system to supply rental homes and funding for jeonse/monthly rent with a priority given to those who are in greater need of housing support. As such, those in their 50s at that time felt less burdened by housing cost.

      The factors that influenced housing affordability in 2019 are Residential Environment Satisfaction, Basic Livelihood Security Recipients, and Education over high school graduation. How people view their home is changing due to changes in values and expansion of a society where more members enjoy living alone, and outbreaks of infectious diseases. More and more people now perceive their home not only as a space for taking care of basic necessities of living but also as the safest place. Therefore, as an increasing number of households are willing to pay for high housing cost to reside in their respective homes of choice, actual housing cost burden may become aggravated. It is difficult for basic livelihood security recipients to pay for housing cost as they have little or no source of income. If jeonse/monthly rent housing prices continue to rise, basic livelihood security recipients will feel more burdened by housing cost than other groups. Furthermore, it was found that those with higher education felt less burdened by housing cost. In one-person households, householders themselves are the source of income, and their education is directly related to income. Therefore, with higher education, it is believed to be more advantageous to secure financial resources to pay for housing cost. For multi-person households, however, education does not seem to affect as much because householders have other sources of income than themselves.

      Based on these findings, this study suggests the following housing policy implications: first, the focus of housing supply policies needs to shift from quantity-oriented supply of housing to introducing more specific approaches tailored to the characteristics of one-person households. The Korean government and the Seoul metropolitan government are currently providing housing under the “Happiness Housing,” “Youth Housing at Subway Catchment Areas,” and “Hope Housing” programs. However, considering the growth of one-person households and housing affordability, the quantity of supply is small. Moreover, since housing is provided mainly to newlyweds and young people, policies tailored to groups with relatively poor housing affordability are believed to be insufficient. Also, while housing is supplied for young people and newlyweds, only a few households are actually eligible to take advantage of such housing as it comes with strict terms and conditions. The city of Seoul is experiencing difficulties in securing sites for housing development. Therefore, it is necessary to utilize various methods and measures such as redevelopment, reconstruction, small-scale housing rearrangement projects, and autonomous housing improvement projects to supply a sufficient number of new, affordable housing to support one-person households.

      Second, more specific housing support measures that consider the particular characteristics of one-person households are needed. The Seoul metropolitan government provides housing support to newlyweds and young people in the forms of lease deposit support, monthly rental support for young people, the Seoul housing voucher program, etc. However, considering the recent competition rate for winning 200,000 won of monthly rent support for the youth was 7:1, the current policy is not attuned to the specific needs of one-person households. Therefore, greater housing support tailored to one-person households is needed, by providing housing support in consideration of housing price increases and by expanding and concretizing beneficiary groups to receive such support.

      Third, supply of affordable, quality housing is needed. With the growing social trend of people placing themselves at the center of living and consumption, one-person households prefer homes that they desire, rather than homes that are affordable and cost effective only. Moreover, due to the unexpected pandemic of late, people came to place greater importance on the quality of housing when making housing choices, as they think more highly of comfort and convenience that their housing will offer than of location. Therefore, supply of affordable, quality housing in consideration of social and economic characteristics of one-person households is required.
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