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This study examined the interaction effects of public pension status and homeownership on individual 

pension purchase and contribution levels in South Korea. While public pensions play a crucial 

role in alleviating financial difficulties during old age, they do not provide adequate retirement 

security. This inadequacy has heightened the importance of individual pensions in retirement planning. 

This research explored how the interplay between public pensions and homeownership influences 

the decision to purchase private pensions and the amounts contributed. Utilizing data from the 

Korea Fiscal Panel and employing a Double Hurdle Panel Model, the study revealed significant 

interaction effects, suggesting that the combination of public pensions and homeownership 

substantially impacts individual pension behavior. Specifically, the results indicated a significant 

complementary relationship between public pensions and homeownership in relation to individual 

pension purchases. Homeowners with generous public pensions are more inclined to purchase 

individual pensions. This complementary relationship may be driven by precautionary motives and 

liquidity constraints. 
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1. Introduction

Many old age people suffer from financial 

difficulty. This often leads to serious individual and 

social problems, as financial distress in old age can 

easily make them slide into poverty. Also, because 

this experience is usually caused by losing income 

after retirement, it can commonly occur to all retirees. 

This universal problem is particularly painful for 

senior citizens in South Korea (hereafter Korea), 

as about half of retired Koreans consider their main 

problem in old age are economic difficulties and 

furthermore, 40.4% of Korean senior citizens are 

living under poverty as of 2023 (OECD, 2023). 

Among several ways to address the financial diffi-

culty, the pension system—both public and private— 

is considered one of the most stable and effective 

solutions. Pensions are designed to prevent the total 

loss of income after retirement and to alleviate the 

burden of financial difficulties in old age. They serve 

as solid support and a key preventative measure 

against poverty during retirement. Typically, a re-

placement rate of roughly 70% of gross income is 

considered adequate for retirement from a variety 

of pension sources; however, the benefit level of 

the public pension system in Korea is far from suffi-

cient to support a stable life in old age, as the replace-

ment rate in Korea has fallen to 40% (Kang & Choi, 

2010) following public pension reform in 2007.

There is a growing expectation that the gap between 

the ideal replacement rate and actual coverage should 

be filled by the individual (Joo, 2009; Orenstein, 

2013). In such an environment, it is natural that the 

role of the private sector in the pension system be-

comes increasingly important. However, the private 

sector’s role in Korea is limited, as only a small 

proportion of the population is insured through it. 

Although there has been slight growth in individual 

pension systems, the participation rate was only 

around 19% as of 2022 (Statistics Korea, 2024). 

If the current situation is not addressed, it may be 

not possible to avoid severe and prolonged old-age 

poverty in Korea. 

In response to these challenges, this study examines 

critical factors that heavily influence individual pen-

sion purchases, especially public pension and home-

ownership, and their interaction. First one is public 

pension; one of the main purposes of purchasing 

an individual pension, is to cope with the low replace-

ment rate of the public pension and to secure future 

income. Therefore, the purchase level of private sav-

ings is largely affected by the adequacy of public 

pension provisions and other retirement planning 

measures. And because the public pension is a major 

source of future income for many individuals, it can 

have a considerable effect on an individual pensions.

Another important feature that can affect individual 

pension participation is a homeownership, as this 

can be another important potential ‘future income’. 

Purchasing a house is not just buying a place to 

live, but it also is serves as forced savings and asset 

accumulation. Hence, homeownership also has a sim-

ilar role in old age; it can provide income in old 

age and protects individuals from poverty (Doling 

& Elginsa, 2012; Doling & Ronald, 2010; Ronald 

& Doling, 2012; Torricelli, Brancati, & Santantonio 

2016). 

Public pension and individual pension benefits be-

come a direct income source for the retiree. They 

buffer household financial vulnerability by strength-
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ening livelihood strategies and may help reduce the 

intensity of poverty. Similarly, homeownership con-

tributes in more indirect ways. When a mortgage 

is paid off and the house becomes debt-free, resi-

dential expenses can be dramatically reduced com-

pared to renting, which often consumes a large part 

of a household’s budget (Johnson, 2015). This be-

comes particularly beneficial in later years when con-

sistent income may no longer be available, as they 

would be able to get by on a smaller budget. Moreover, 

the equity in a home provides a critical financial 

resource; homeowners can capitalize on their prop-

erty by selling or downsizing, thus converting it into 

liquid assets when needed. Thus, individual pension, 

public pension and homeownership share a crucial 

role in ensuring financial stability and security for 

retirees. Together, they provide a multi-faceted ap-

proach to managing financial risks in old age. 

The three factors not only just share a role as 

a ‘future income’. Yet, there is another similarity 

among them; they all occur during one’s working 

time, within the boundary of a limited budget—usu-

ally an income. Which means, they have parallel 

growth over ones’ working years and eventually have 

a competing relationship. Notably, mandatory public 

pension contributions and home purchases are two 

cases of substantial and consistent expenditure that 

must be paid concurrently over many years. The 

public pension participation status and homeowner-

ship status can significantly influence an individual’s 

budget constraints, and thus can impact the level 

of individual pensions, which also requires a consid-

erable and ongoing financial commitments (Cristini 

& Sevilla, 2014). 

Considering their parallel growth during the work 

years and functional similarity in later life, it is ration-

al to assume the interaction effect between public 

pension and homeownership on individual pension 

purchase. The decision to purchase an individual 

pension can be altered significantly by how the two 

factors interplay; for instance, individuals with both 

a pension and a house may have different pension 

purchasing behaviors compared to those who either 

have high pension contributions but no house or 

low pension contributions with a house. That is, dif-

ferent coordination of public pension and house pur-

chases will affect one’s financial limitations and 

needs for old-age preparation. Thus, examining the 

effect of the combined effect of public pension and 

house purchases on individual pension participation 

will be valuable in understanding how individuals 

prepare for retirement.

While previous studies have explored the in-

dividual roles of public pension and homeownership 

in shaping retirement savings separately, they have 

generally not addressed their interactive effects on 

individual pension outcomes. This study aims to 

bridge this gap by empirically investigating how the 

interplay between public pension status and home-

ownership affects individual pension contributions 

and participation. By focusing on the combined ef-

fects of these variables, this research seeks to provide 

new insights into retirement preparation strategies, 

offering a unique contribution to the field that extends 

beyond the scope of prior investigations.

2. Literature Review

In this section, the relationships among individual 



250 ▪ 사회과학연구 제35권 4호(2024)

pension, public pension, and homeownership will 

be examined through theoretical frameworks. 

Additionally, the functional similarities and parallel 

growth of these three factors will be explored to 

better understand their complex interplay in retire-

ment planning. By reviewing these aspects, more 

accurate anticipation of how their interactions might 

influence these outcomes.

1) Relationship between Public Pension and 

Individual Pension 

There are two major theories that explain the rela-

tionship between public pension and individual pen-

sion: the Life Cycle Theory and the Extended Life 

Cycle Theory. According to the original Life-Cycle 

Model, public pensions have a substitutive (or 

crowd-out) relationship with personal savings and 

pensions; participation in a public pension can de-

crease private savings or individual pension pur-

chases and vice versa (Kim, 2017; Poterba, 2001). 

This substitution effect occurs because individuals 

expect to receive public pension benefits after retire-

ment, which often exceed their original contributions, 

thereby reducing their incentive to save privately. 

This is particularly pronounced among those less 

able to afford substantial savings.

Contrarily, the Extended Life-Cycle Model suggests 

that public pensions can have a complementary 

(crowd-in) relationship with personal savings. Scholars 

advocate this model through different mechanisms: 

The retirement effect, precautionary motives, liquidity 

constraints, among others. Retirement effect argues 

that public pensions can prompt earlier retirement, 

increasing the need for private savings to cover a longer 

retirement period (Feldstein, 1974). Precautionary mo-

tives, influenced by uncertainty about lifespan and 

health in old age (Kimball, 1990), can lead to increased 

savings as individuals prepare for potential future finan-

cial needs. Liquidity constraints refer to a limited access 

to immediate funds, making individuals more cautious 

about their future income uncertainties. The higher 

these constraints, the more likely individuals are to 

increase their savings as a precautionary measure, lead-

ing to greater overall savings outcomes. With these 

mechanisms, the Extended Life-Cycle Model provides 

a robust framework for understanding the comple-

mentary relationship between public pensions and per-

sonal savings.

Empirical studies on the relationship between public 

pensions and individual pensions in Korea yield mixed 

results. For instance, Kim (2013), utilized simulations 

with the Korean Labor and Income Panel Study 

(KLIPS) data and found a substitutive effect between 

public and individual pension participation. In con-

trast, other studies have found complementary or 

non-significant effects: Jeon, Im, and Kang (2006), 

Kim, Lee, Kim, & Kang (2015) observed that higher 

public pension contributions were associated with in-

creased individual pension contributions. Studies by 

Jeon and Im (2008), Moon (2012), Yoo (2020) found 

no significant relationship between public pension 

and individual pension participation or contribution 

amounts. The conflicting research results can largely 

be attributed to theoretical differences; the different 

interpretations of the Life Cycle and Extended Life 

Cycle theories may be reflected in these empirical 

studies, with these opposing perspectives naturally 

leading to divergent findings. Additionally, variations 

in data, analysis methods, variables used1), may have 
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affected the competing results.

2) Relationship between Housing and pension 

Life-Cycle theory and Trade-off theory explains 

the negative relationship between housing and 

pension. Housing plays a crucial role in the saving 

and dissaving processes of individuals, aligning with 

the Life-Cycle Model. This suggests that individuals 

smooth consumption by purchasing housing, repay-

ing mortgages during their working years, and liqui-

dating housing assets upon retirement (Feinstein & 

McFadden, 1989). Generally, purchasing housing is 

negatively correlated with private savings or in-

dividual pensions (Choi, 2011; Jones, 1997; Krumm 

& Kelly, 1989), as the substantial financial commit-

ment required for housing reduces the available re-

sources for other forms of savings.

Kemeny’s Trade-Off theory also explains the neg-

ative relationship of the two aspects2). Two primary 

mechanisms influence this interaction (Castle, 1998; 

Doling & Elsinga, 2012; Doling & Horsewood, 2011; 

Kim, 2019): constraint-induced and need-induced. 

The constraint-induced mechanism suggests that high-

er mortgage payments can limit pension contributions, 

creating a negative correlation. Conversely, the 

need-induced mechanism indicates that homeowners, 

living rent-free in retirement, may require smaller 

pensions, thereby reducing the necessity for larger 

pension savings and potentially decreasing their pen-

sion purchases.

However, the empirical research on the relationship 

between homeownership and pensions shows mixed 

results3). At the macro level, Castle (1998) analyzed 

the relationship between social welfare expenditure 

and homeownership rates, controlling for GDP, aging 

populations, and family structures, and found an in-

verse relationship between homeownership and pen-

sion expenditure in OECD countries. However, 

Stamso (2010) and Van Gunten and Kohl (2019) 

suggest a complementary relationship. Stamso (2010) 

examined the relationship between homeownership 

and changes in public social expenditure, using con-

trol variables such as the Gini coefficient, GDP, and 

housing policy trends. Van Gunten and Kohl (2019) 

explored the relationship between homeownership 

and pensions, controlling for factors like public and 

private debt levels, GDP, unemployment rates, in-

flation, life expectancy, aging populations, etc. Both 

studies found a positive relationship between home-

 1) Age, employment status, public pension, education level, marital status, homeownership, and 

household size are commonly used as major independent or control variables in most studies. Some 

distinct variables identified in certain studies include savings, number of household members under 

18, financial assets, debts, saving purpose, and region of residence.

 2) Kemeny (1980, 2001, 2005, 2006)’s original argument asserts that countries with generous welfare 

provisions tend to have lower homeownership rates and stronger rental markets, while those with 

higher homeownership rates offer more constrained welfare services. This theory was extended to 

microeconomic levels, demonstrating how individuals face budget constraints and economic 

incentives that affect their investment decisions between housing and pensions.

 3) These differences in findings can be attributed to the theoretical distinctions between the Life Cycle 

and trade-off theories discussed earlier. In addition, the analytic model and variable selection may 

also influenced the results. 
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ownership and pension expenditure. Only a handful 

of studies have been conducted at the micro level: 

Müller (2019), Torricelli et al. (2016), and Kim 

(2019) found trade-off effects, indicating that home-

ownership can negatively impact individual pension 

amounts, thus supporting a competitive relationship 

between housing investments and pension savings.

3) Interaction Effect of public pension and 

homeownership 

Building on the theoretical frameworks discussed 

earlier, this section explores the potential inter-

dependencies between public pensions and home-

ownership regarding individual pension. It is im-

portant to understand how these factors collectively 

impact retirement outcomes. The core idea is that 

decisions regarding private pensions are shaped by 

the broader financial context, including public pen-

sion benefits and housing assets. This section will 

particularly consider the ‘shared role’ these elements 

play in securing financial stability in retirement and 

their ‘parallel growth’ during working years, which 

lays the foundation for anticipating a significant inter-

action effect.

(1) Shared role in old age 

Public pension and homeownership provide crucial 

financial security in old age by offering income and 

reducing financial burdens.

The pension system was designed to prevent old 

age poverty by serving as a major income in retire-

ment years. Studies by Englehardt and Gruber (2004), 

Engelhardt, Gruber and Perry (2005), Korpi and 

Palme (1998), Smeeding (2001), and others have 

shown that social security significantly improves liv-

ing conditions and reduces poverty rates among the 

elderly. In Korea, similar studies by Kwon (2000), 

Hong (2005), and Kim and Kwon (2007), show that 

expanded coverage and greater pension generosity 

are key factors in poverty alleviation. Without these 

benefits, the poverty rate and severity among older 

adults would be much higher.

Likewise, homeownership also significantly alle-

viates old age poverty. High housing costs are typi-

cally the largest household expenditure, placing a 

heavy burden on older adults without homeownership. 

Morris (2016) found that elderly homeowners could 

maintain a reasonable standard of living with public 

pension benefits, while non-homeowners faced finan-

cial distress. Delfani, De Deken, & Dewilde (2014) 

noted that high housing costs can lead to poverty 

even for those with pension income. Bradbury (2010) 

and Choi (2011) similarly emphasized that higher 

housing costs increase the risk of poverty in old age. 

Both pensions and homeownership are critical for 

protecting against poverty in later life.

(2) Parallel Growth and competing relationship 

To fulfill the ‘shared role’ at a later age, public 

pension, individual pension and homeownership have 

to undergo parallel growth during the working period. 

Both pension contribution and mortgage repayment 

periods require long-term financial commitments that 

typically overlap throughout one’s life span. 

Individuals in Korea typically start contributing to 

public pensions when they start working, usually 

in their 20s, as participation is mandatory in Korea. 

Home purchases can occur at various life stages; 

and since a house usually is a high-priced good, 
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people generally get mortgages and repay the loan 

for extensive periods. 

Furthermore, both housing payment and pension 

contribution involve a substantial amount of capital 

to be paid. Individuals are required to pay 9% of their 

income as a public pension contribution4). According 

to the recent Korean Housing Affordability Index 

(K-HAI), housing mortgages account for about 15% 

of average household income (Kim, 2019), emphasiz-

ing the significant financial commitment involved. The 

persistent and substantial contribution to public pen-

sion and housing naturally and inevitably impacts the 

household budget, savings and consumption. 

Similar to public pension and housing, individual 

pension also requires individuals to pay a given 

amount of contribution for a substantial period, on 

a regular basis. Although the purchase amount or 

period can differ among people, the individual pen-

sion also has parallel growth to public pension and 

homeownership. Furthermore, individual pension 

grows within the limited resources along with public 

pension and housing purchase; it needs to compete 

with other factors. In other words, all three con-

tributions occur within the boundary of an in-

dividual’s income during one’s life cycle, which 

makes individual pensions inevitably be influenced 

by the other two. 

(3) Interaction effect

Based on these arguments and theories, this study 

expects an interaction effect between public pension, 

homeownership and individual pension purchase. 

Theoretically, individuals manage their financial de-

cisions across multiple assets—such as housing and 

pensions—based on expected financial security and 

liquidity needs during retirement. Thus, the impact 

of housing on individual pensions might differ ac-

cording to the level of public pension, and vice versa: 

the purchase of individual pension is largely de-

termined by both housing status (homeownership) 

and public pension, and how these two factors 

interact. For instance, homeowners with substantial 

public pensions may feel less need for additional 

pension savings, as they may feel more financially 

secure for retirement. However, they might face fi-

nancial constraints due to significant mortgage repay-

ments and pension contributions, which could reduce 

their motivation to invest in individual pensions or 

lead to smaller contributions.

In contrast, those with less substantial public pen-

sions or without homeownership face different finan-

cial considerations. Lacking either a secure home 

asset or a generous pension may increase the need 

for additional savings to secure financial stability 

in retirement, leading to higher participation in in-

dividual pensions. This highlights how public pen-

sions and homeownership function not in isolation 

but as interconnected components of an individual’s 

broader financial strategy.

In conclusion, the interaction between public pen-

 4) There are two types of public pension schemes in Korea: NPS and SOP. The NPS is the primary 

public pension system that most private sector workers in Korea participate in, while the SOP is 

designed for special occupational groups such as military personnel, civil servants, and teachers. 

Generally, the SOP is known for having more generous benefits. The contribution rate for NPS is 

9%, while the contribution rate for SOP can be up to 17%.
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sion and homeownership can significantly shape in-

dividual pension decisions, highlighting the im-

portance of understanding how these factors collec-

tively influence retirement planning. Therefore, it 

is crucial to consider the combined effects of public 

pension and housing when promoting individual pen-

sion participation and ensuring long-term financial 

security for retirees.

3. Research Question

While substantial research has been conducted on 

the relationships between public pensions, private 

pensions, and homeownership independently, there 

is a notable gap in the literature regarding the com-

bined impact of public pensions and homeownership 

on individual pension outcomes. Given the close 

interrelation among these factors, addressing the in-

teraction effect represents a significant gap in the 

research that needs to be explored.

Based on these considerations, this study aims to 

examine the interaction effects of public pension 

status and homeownership on the likelihood of partic-

ipating in individual pension and the amount of con-

tribution Specifically, this study addresses the follow-

ing research question: Are there interaction effects 

between public pension status (including contribution 

amount) and homeownership on the decision to pur-

chase private pensions and the level of contributions 

made? Does having a generous pension scheme and 

a greater contribution level among homeowners re-

duce the need for private pension plans? 

4. Methodology 

1) Data 

This study used the National Survey of Tax and 

Benefit (NaSTaB) panel data, wave 2 to 12, provided 

by the Korea Institute of Public Finance5). It surveys 

approximately 5,600 households (7,500 family mem-

bers of 15+ years old with income) throughout the 

country on various socio-economic background in-

formation; including subjects of income, expenditure, 

assets, real estate, transfers, welfare, debts, tax credit, 

and more. The target data is the head of the househol

d6) between 20 and 60, the active working age groups 

before pensionable age, and the final sample contains 

3,461 individuals.

2) Variables 

In order to test the effect of public pension and 

housing on individual pension purchase, two dependent 

variables are used depending on the research question: 

individual pension participation and average monthly 

individual pension purchase amount7). Individual pen-

sion participation was coded as 0 (non-participant) 

and 1 (participant); for the monthly purchase amount, 

the actual value was used while non-participant and 

 5) The numbers are based on the 2nd wave.

 6) Since the household head is typically the primary financial decision-maker, analyzing their pension 

behavior is considered appropriate. Also, as the main income earner, the household head also plays 

a key role in long-term financial planning, such as managing housing loans and retirement savings, 

more so than other household members.
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participant with no contribution were coded as 0. 

Independent variables are the interaction of public 

pension (public pension types, public pension partic-

ipation amount) and housing (homeownership): which 

are type*ownership, and amount*ownership. Public 

pension types were categorized into non-participants, 

NPS (national pension system), and SOP (special occu-

pational pension); generally, it is known that NPS 

participants receive better institutional benefits than 

non-participants, while SOP participants receive more 

generous benefits than NPS participants (Kim, 2017). 

The amount of public pension participation was used 

as a continuous variable. The homeownership variable 

was classified into homeowners and non-homeowner

s8). Lastly, control variables were chosen based on 

previous studies related to individual pension purchase. 

Those factors include gender, age, job position, marital 

status, number of children, secondary housing, non-cash 

assets, and cash assets9). 

3) Analytical Method 

In studies where a significant portion of the pop-

ulation opts not to engage in a particular activity, 

such as purchasing an individual pension, the result-

ing data often contains a large proportion of zero 

values, indicating non-participation. This leads to 

the issue of a left-censored dependent variable at 

zero, where traditional regression models may not 

be suitable.

In previous studies, Probit models were typically 

used to analyze the decision to participate, while 

Tobit models were applied independently to examine 

the level of purchase or contribution. However, this 

approach has a few limitations. The Probit model 

is primarily designed for binary outcomes, meaning 

it models the decision to participate but does not 

account for the level of participation. This limitation 

makes it less suitable for situations where the extent 

of engagement (e.g., the amount of contribution) 

is also of interest. On the other hand, the Tobit model, 

while capable of handling censored data, it is re-

strictive because it assumes the same factors influence 

both decisions, overlooking that different factors 

could affect participation and contribution levels. 

Furthermore, the Tobit model does not separate the 

 7) Individual pension includes pension trust, mutual funds, and mutual insurance. NaSTaB gathers the 

information separately, but because all share a similar purpose of privately preparing for old age, 

and there are not sufficient numbers of cases separately, this study combined all cases and used 

them as a single variable. 

 8) In selecting the variables for this study, careful consideration was given to Korea’s jeonse system. 

While jeonse plays an important role in the Korean housing market, it was assessed that jeonse does 

not provide the same asset accumulation benefits as homeownership. As the focus of this study is 

on asset accumulation and old age financial security, prioritizing homeownership over jeonse was 

considered to be a more appropriate approach. Although jeonse can lead to homeownership, this 

outcome is not guaranteed; it depends heavily on housing market conditions and individual financial 

circumstances. As such, it was deemed difficult to assume that jeonse would have the same effects 

as homeownership, leading to the decision to exclude jeonse from the analysis.

 9) Income was excluded as a control variable due to its close relationship with the key independent 

variable, public pension contributions. Since these contributions are based on a fixed percentage of 

income, including income as a control variable could bring potential bias into the analysis.
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decision-making process into distinct stages, poten-

tially oversimplifying the complex reality of in-

dividual decision-making (Yen & Huang, 1996). 

Consequently, these models may not fully capture 

the decision-making involved in individual pension 

participation and contribution.

The Double Hurdle model provides a more in-

tegrated and holistic approach by allowing these two 

stages of decision-making—the decision to partic-

ipate and the decision on the level of engagement 

or contribution—to be analyzed as related processes 

rather than isolated events. This allows for a better 

understanding of the decision-making and captures 

the complexities of the actual phenomenon more 

effectively.

By applying the Double Hurdle model to panel 

data, this study is able to investigate how public 

pension participation and homeownership jointly in-

fluence both the likelihood of participating in an 

individual pension plan and the extent of con-

tributions made, providing a more comprehensive 

analysis of the factors that shape individual pension 

decisions.

The estimation process follows a subsequent 

procedure. It addresses two separate hurdles: the first 

hurdle models the probability of participation through 

a Probit model, while the second hurdle, conditional 

on surpassing the first, models the level of purchase 

using a truncated regression model (Solomon, Tessema, 

& Bekele, 2014). 

The double hurdle panel model has a participation 

equation: 

And a purchase level equation: 


 is a latent participation indicator 

 is a latent 

contribution  and  are vectors of explanatory 

variables, and α and β are conformable vectors of 

parameters. Errors are independent and normally dis-

tributed, while error term ∊  is truncated. 

Another important issue that needs to be addressed 

in the analysis is the problem of endogeneity. This 

study assumes that the purchase level of individual 

pension will be greatly influenced by housing as 

well as public pension (type and contribution level); 

but housing and pension might be related according 

to previous studies. This implies that pension and 

housing are highly likely to have an endogenous 

relationship, which needs to be modified before per-

forming Probit and Tobit analysis. This study chose 

to use a Control Function, which is often applied 

in other similar settings, such as Garbero and Marion 

(2018), Ricker-Gilbert, Jayne, and Chirwa (2011), 

Suarez-Varela & Dinar (2017), Yu, Zhu, Breisinger 

and Hai (2013), and more. 

The control function approach follows subsequent 

steps: endogenous variables are regressed on exoge-

nous regressors, instruments, and control variables, 

and the generalized residuals are retrieved. Then, 

the estimated residual is included in the original func-

tion as a covariate(s) in the model. After including 

the residuals in the main model, a bootstrapping meth-

od can be used to validate the robustness of the 

results. 
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4) Analytical Model 

This study utilizes four analytical models to explore 

the interaction effects between homeownership and 

public pension variables on individual pension 

outcomes. Model 1 examines the effect of the inter-

action between homeownership and pension type 

on individual pension participation. Model 2 analyzes 

how the interaction between homeownership and 

pension type impacts the amount of individual pen-

sion contributions. Model 3 investigates the influence 

of the interaction between homeownership and pen-

sion contribution levels on individual pension 

participation. Model 4 assesses how the interaction 

between homeownership and pension contribution 

levels affects the amount of individual pension 

contributions.

5. Result

1) Basic Statistics

<Table 1> presents the socio-demographic charac-

teristics of the sample of analysis10). Among the 

total of 3,461 participants, about 21.1 percent partici-

pated in the individual pension programs, while 78.9 

percent were not. The average individual pension 

contribution was about 69,610 KRW (SD=214.21). 

A majority of participants were NPS participants 

(67.8 percent), followed by non-participants (24.9 

percent) and SOP participants (21.1 percent); the 

average monthly public pension contribution was 

102,250 KRW (SD=92.60). In terms of homeowner-

ship, 55.1 percent were known to have a house, while 

44.9 percent were not owners.

10) The basic statistics are based on information from the second wave. Again, this study utilizes 11 

years of panel data from NaSTaB. 

Variables 

(n=3,461)
Catego-ries

N (%)

Mean (SD)

Individual Pension Participation
Yes   731 (21.1)

No  2730 (78.9)

Individual Pension Purchase Amount

(unit: 1,000 KRW)
69.61 (214.21)

Public Pension Participation

Non participant   863 (24.9)

NPS 2,348 (67.8)

SOP   731 (21.1)

Homeownership
Yes 1,555 (44.9)

No 1,906 (55.1)

Gender
Male 3,033 (87.6)

Female   428 (12.4)

Age  43.9 (8.51) 

Education

Below HS   419 (12.1)

HS Grad 1,321 (38.2)

Above HS 1,721 (49.7)

<Table 1> Basic Statistics
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2) Interaction effects of homeownership 

and public pension status 

This analysis examines the interaction effect of 

housing (homeownership; HO) and public pension 

participation status (non-participants, NPS, SOP) on 

individual pension purchase, and the result is pre-

sented in <Table 2>. In Model 1, the interaction 

term (interaction 1) of homeownership and NPS had 

a significant positive effect on individual pension 

participation (β=0.1919, p<0.001). In the same token, 

the interaction term (interaction 2) of homeownership 

and SOP also had a significant positive effect on 

individual pension participation (β=0.2122, p<0.01). 

Meanwhile, the interaction effect of homeownership 

and public pension status on individual pension pur-

chase amount (Model 2) did not show statistical 

significance. 

According to trade-off theory, generous pensions 

and homeownership should have a negative relation-

ship, but the result is in the opposite direction. 

Homeowners and individuals in generous pension 

schemes are more inclined towards individual pension 

purchases, indicating a complementary relationship. 

This finding contradicts the theory that suggests a 

substitutive relationship between generous pensions 

and housing. Instead, the results support a comple-

mentary relationship among public pension, housing, 

and individual pension.

One of the possible reasons for this complementary 

relationship, among many theoretical rationals is the 

precautionary motive. As mentioned Korea has a 

public pension system with very weak generosity; 

thus, the public pension is obviously not high enough 

to be relied upon as the sole income source in old 

age, which is perceived as an aspect that needs to 

be supplemented by other means, such as individual 

pensions. The uncertain sustainability of public pen-

Variables 

(n=3,461)
Catego-ries

N (%)

Mean (SD)

Employment

Regular 2,053 (59.3)

Temp   281 (8.2)

Self 1,022 (29.5) 

Presernce of Spouse
Yes 3,163 (91.4)

No   298 (8.6)

Number of Children under 18 

0 1,385 (40)

1  7,63 (22)

2 1,128 (32.6)

3 or more   185 (5.3)

Debt

(unit: 1,000 KRW)
 4576.03 (10483.65)

Cash Asset

(unit: 10,000 KRW)
 2698.80 (5375.11)

Non-cash Asset 

(unit: 10,000 KRW)
 5928.70 (18085.71)

Secondary Housing
Yes   585 (16.9)

No  2,876 (83.1)
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sions also can be another possible reason: According 

to the NPS Fund Management Committee (2023), 

there will be a deficit in the fund starting from 2041 

and the fund is expected to be exhausted by 2055. 

News about pension fund exhaustion and experience 

downsizing of public pensions through pension re-

forms might have triggered the precautionary motive 

among Korean people. This uncertainty, combined 

with weak generosity, might stimulate the precau-

tionary motive, leading Koreans to prepare for addi-

tional individual pension purchases. 

Liquidity constraints also might served as a motive 

for better savings and individual pension outcomes. 

Liquidity constraints can make individuals more cau-

tious about future income uncertainties. The higher 

the liquidity constraints, the more individuals become 

precautionary, which can lead to greater individual 

pension outcomes. Having both a pension and a house 

represents a high liquidity constraint, which might 

drive the increase in individual pension participation. 

The complementary relationship observed in the in-

teraction effect can be attributed to the mixed and 

combined influence of these factors. As these effects 

combine, it can be predicted that homeownership 

and public pensions together lead to an increase in 

individual pension purchases. 

The model 2, on the other hand, showed that both 

interactions (HO*NPS, HO*SOP) did not have a 

specific effect on individual pension purchase 

amount; the homeowners with NPS or SOP did not 

have significantly better individual pension purchase 

amount compared to the non- owners, non-partic-

ipants groups. 

The lack of significant impact on individual pen-

sion purchase amounts, despite the positive effect 

on participation, can be rooted in the distinct deci-

sion-making processes: the decision to participate 

in an individual pension plan and the decision regard-

ing the amount to contribute may involve different 

processes and be influenced by different factors. For 

instance, the decision to participate might be more 

influenced by precautionary motives and general fi-

nancial stability, encouraging individuals to secure 

a basic level of retirement preparation. In contrast, 

the contribution amount might be more sensitive to 

short-term financial constraints, such as the ones 

faced by homeowners with ongoing mortgage 

payments.

 

Individual Pension Participation

(Model 1)

Individual Pension Purchase Amount 

(Model 2)

b sd b sd

HO -0.013 0.072 -0.031 0.076

 NPS  0.137*** 0.030  0.082** 0.049

 SOP  0.302*** 0.037  0.090** 0.042

 HO*nps

(int. act 1) 
 0.192** 0.083 -0.020 0.078

 HO*sop

(int. act 2) 
 0.212** 0.091 -0.001 0.068

 Age -0.006*** 0.002  0.013*** 0.002

<Table 2> Interaction Effects of homeownership and public pension status on individual pension
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3) Interaction Effects of homeownership 

and public pension contributions amount 

The next models examine the interaction effect 

of housing (homeownership) and public pension con-

tribution on individual pension purchase, and the re-

sult is presented in <Table 3>. Model 3 and 4 examined 

the interaction effect of public pension contribution 

and homeownership on individual pension purchase. 

The result shows the interaction term of contribution 

amount and homeownership (interaction 3 in Model 

3) has a positive effect on individual pension partic-

ipation (β=0.0682, p<0.001). Model 4 on the other 

hand, showed that the interaction effect of contribution 

and homeownership on individual pension amount 

turned out to be non-statistically significant (β

=-0.0144, p>0.1).

The result of model 3 indicates that homeowners 

with higher contribution amounts tended to have a 

better chance in individual pension participation. In 

other words, compared to non-owner groups, the owner 

group’s effect of contribution on individual pension 

participation is greater; and this difference grows as 

contribution increases <Figure 1>. This reinforces the 

complementary relationship between pensions and 

housing. Instead of trade-off relationship between 

 

Individual Pension Participation

(Model 1)

Individual Pension Purchase Amount 

(Model 2)

b sd b sd

 Gender -0.086*** 0.037  0.034 0.038

Marriage  0.008 0.033 -0.025 0.074

Education 

(HS grad)
 0.130** 0.075  0.188** 0.061

Education 

(Above HS)
 0.280*** 0.063  0.328*** 0.055

 Employ.

(Regular)
 0.243*** 0.050 -0.160*** 0.025

 Employ.

(Temp)
-0.248*** 0.069 -0.137** 0.056

 1 Child  0.124*** 0.024  0.019 0.027

2 Child.  0.078** 0.027  0.029 0.031

 3+ Child.  0.064 0.054 -0.042 0.059

 Debt (ln)  0.019*** 0.003  0.004* 0.003

Asset Cash (ln)  0.181*** 0.015  0.092*** 0.016

Asset in-kind (ln)  0.004 0.003  0.001 0.001

 Second House  0.217*** 0.033  0.024 0.033

 cons -2.543*** 0.131  4.031*** 0.144

 Sigma  0.722*** 0.012

 Log-likelihood  -16707.67

ｎ 25,367 25,367

Reported likelihood refers to the joint estimation of the two equations in the model (first and second 

hurdles)

Note: *** p<0.001; ** p<0.05; * p<0.1
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higher public pension contributions and housing, the 

results affirm a complementary relationship among 

public pensions, housing, and individual pensions. 

As previously discussed, the reasons for this com-

plementarity likely stem from a combination of precau-

tionary motives and liquidity constraints. Individuals 

anticipating economic instability, may save more or 

seek additional pension coverage to mitigate risks 

associated with uncertain future income and re-

strictions on immediate financial liquidity. 

Lastly, the result of Model 4 shows that a greater 

amount of contribution with homeownership did not 

have a superior amount of individual pension 

purchase. Both homeowner and non-owner group 

experience the same increase in probability according 

to a contribution change. 

 

Individual Pension Participation
(Model 3)

Individual Pension Purchase Amount 
(Model 4)

b sd b sd

HO -0.016 0.054 -0.022 0.054

 contribution  0.122*** 0.013  0.077*** 0.018

 Cont*HO
(int. act 3) 

 0.068** 0.022 -0.014 0.021

 Age -0.007*** 0.017  0.012*** 0.002

 Gender -0.126** 0.0371  0.016 0.037

Marriage -0.005 0.033 -0.036 0.074

Education 
(HS grad)

 0.096 0.076  0.174** 0.062

Education 
(Above HS)

 0.222** 0.064  0.300*** 0.056

 Employ.
(Regular)

 0.212*** 0.050 -0.186*** 0.024

 Employ.
(Temp)

-0.189** 0.068 -0.101** 0.057

 1 Child  0.111*** 0.024  0.010 0.030

2 Child.  0.062** 0.026  0.019 0.029

 3+ Child.  0.049 0.054 -0.052 0.058

 Debt (ln)  0.018*** 0.003  0.004* 0.003

Asset Cash (ln)  0.175*** 0.015  0.090*** 0.015

Asset in-kind (ln)  0.003 0.003  0.001 0.001

 Second House  0.213*** 0.032  0.022 0.033

 cons -2.441*** 0.134  4.060*** 0.138

 Sigma  0.720*** 0.012

 Log-likelihood -16614.686

ｎ 25,366 25,366

Reported likelihood refers to the joint estimation of the two equations in the model (first and second 
hurdles)

Note: *** p<0.001; ** p<0.05; * p<0.1

<Table 3> Interaction Effects of homeownership and public pension contribution on individual pension
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<Figure 1> Interaction of homeownership and public pension contribution on individual pension 

6. Conclusion

1) Summary of findings 

This study is purposed to investigate the interaction 

effect of public pension and homeownership on in-

dividual pension purchase. The interaction effect of 

homeownership and public pension (status, con-

tribution amount) was investigated, and the summary 

of the result is presented in <Table 4>. 

The result indicates there was interaction effects 

between homeownership and public pension (both 

status and contribution) on individual pension partic-

ipation, while there was no interaction effect between 

homeownership and public pension on the individual 

pension purchase amount. This means homeowner 

group with public pension (NPS or SOP) or home-

owners with higher public pension contribution tend-

ed to have a better chance of participating in an 

individual pension. 

2) Contribution and Implication 

This study makes a contribution by elucidating the 

complementary relationship between housing, public 

pension, and individual pension in Korea, using dou-

ble hurdle analysis. It was found that individuals par-

ticipating in generous public pension schemes or those 

with higher public pension contributions, as well as 

homeowners, generally had better outcomes in terms 

of individual pension participation. Thus, this sup-

ports the extended life-cycle theory; precautionary 

Individual Pension Participation Individual Pension Purchase Amount

interaction with HO interaction with HO

NPS O X

SOP O X

Cont. O X

<Table 4> Summary of Interaction Effect
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motives—stemming from the weak generosity of the 

public pension and the uncertain future of pension 

policy—and liquidity constraints explain these com-

plementary relationships. This study also has a con-

tribution to the academic field that this is the very 

first study that investigated the interaction effect of 

public pension and homeownership on individual pen-

sion purchase. It was assumed that the arrangement 

of public pension and housing would alter individual 

pension purchase behaviors, and meaningful inter-

action effects were indeed found. This highlights need 

to analyze public pensions and housing together.

Several policy implications can be drawn from this 

study. The complementary relationship which was 

found in this study indicates that those with stronger 

household economies are better positioned to achieve 

better individual pension outcomes, while those with 

lower public pension contributions, non-public pen-

sion participants, and non-homeowners face a greater 

risk of exclusion from the individual pension system. 

In other words, those who are already economically 

advantaged, such as homeowners or those with sub-

stantial public pension benefits, are more likely to 

further enhance their retirement security through in-

dividual pension plans. This trend represents that the 

risk of widening inequality in retirement particularly 

if economically vulnerable groups are not adequately 

supported.

The study’s findings could be highlighting the im-

portance of aiding these disadvantaged individuals in 

participating in individual pension plans. To address 

these disparities, policy interventions are needed to en-

able economically disadvantaged people to join in-

dividual pensions, thereby fostering a more inclusive 

retirement security system. Germany’s ‘Riester Pension’ 

could serve as a good model to intervene this problem: 

The Riester pension was started in 2002 to expand 

the role of the individual pension to compensate for 

the reduction in the level of public pension benefits 

(Moon, 2012; Ryu, 2012). It provides a direct and sub-

stantial level of subsidy to the amount of individual 

pension one purchases. This has been useful practical 

method to aid the mid/low-income groups to participate 

in the individual pension system in Germany. Also, 

since subsidies are available only to those who participate 

in the public pension system, this model promotes public 

pension participation and reduces blind spots in the 

public pension system. By 2011, about 50 percent of 

Riester Pension participants were from the mid- to 

low-income group, earning less than 20,000 euros annu-

ally (Ryu, 2012). Adopting a similar program in Korea 

could be a practical way to help economically dis-

advantaged individuals participate in individual pen-

sions, thereby addressing the limitations of the comple-

mentary relationship.

In addition, financial literacy program should be 

widely implemented. There is a clear need for targeted 

financial literacy programs, given that wealthier in-

dividuals are more likely to benefit from the comple-

mentary relationship between homeownership and 

public pensions, These programs could focus on edu-

cating lower-income households about the im-

portance of participating in individual pension 

schemes. By improving financial literacy, the govern-

ment can help bridge the gap between different eco-

nomic groups and promote more equitable retirement 

planning.

It might not be ideal to rely heavily on individual 

pensions for old age preparation, as they tend to 

lack sustainability, and are highly market-dependent. 
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However, in a situation where public pensions fail 

to guarantee sufficient financial security in retirement

—and with the current situation where improvement 

is not likely in the near future— the necessity of 

individual pensions becomes evident. If the govern-

ment cannot provide an adequate level of public 

pensions, it has a responsibility to encourage workers 

to prepare for old age through individual pensions. 

Implementing such policies can foster a more in-

clusive and effective pension system, ensuring finan-

cial security for all citizens in their retirement years.

3) Limitations

First, this study was unable to incorporate the ef-

fects of the retirement pension system. Retirement 

pensions can play a significant role in providing 

future income and may have a notable impact on 

individual pension outcomes. Unfortunately, due to 

data limitations, this variable could not be included 

in the analysis. The NaSTaB dataset contained in-

formation on retirement pensions for only about 1 

percent of the total sample, making meaningful analy-

sis impractical. An attempt was made to use Workers’ 

Compensation Insurance as a proxy, given the overlap 

in coverage between the two systems. However, data 

on Workers’ Compensation Insurance was also 

unavailable. Due to these data limitations, retirement 

pensions were not included in the analysis. 

Second, while homeownership is a useful variable 

for the analysis model, variables such as ‘housing 

mortgage’ or ‘percentage of housing mortgage pay-

ment in income’ would offer a more detailed insight 

into the dynamics explored in this study, considering 

the theoretical framework. Unfortunately, housing 

mortgage payment data was also not available in 

NaSTaB (or other panel datasets), which limited the 

analysis. These limitations should be addressed in 

future research when more comprehensive data be-

comes available.
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개인연금 가입에 대한 공적연금과 

주택 소유의 상호작용 효과 분석

김 소 연

한국국립교통대학교

본 연구는 공적연금과 주택 소유의 상호작용이 개인연금 구매에 미치는 효과를 분석한다. 공

적연금과 노후에 겪을 수 있는 재정적 어려움을 완화하는데 주요한 역할을 한다. 그러나 한국

의 경우 공적연금이 노후보장적 측면에서 부족한 부분이 상당하여 개인연금의 중요성이 점점 

커지고 있다. 이런 개인연금의 확대를 통해 개인의 노후 대비를 강화하기 위해서는 개인연금

과 유사한 기능을 하는 요인들과의 관계를 파악할 필요가 있다. 본 연구에서는 개인연금의 

가입에 미치는 공적연금과 주택소유의 영향에 대해 주목하였다. 특히 공적연금과 주택소유의 

상호작용이 개인연금에 어떠한 영향을 미치는지 파악하고자 하였다. 이를 위해 한국 재정 패

널 데이터에 더블허들 모형(Double Hurdle Panel Model)을 적용하여 분석하였으며, 내생성의 

통제를 위해 통제함수를 활용하였다. 분석결과, 공적연금과 주택 소유의 상호작용이 개인연금

의 가입에 유의한 정적 영향을 가지고 있는 것으로 나타났다. 주택을 소유한 사람 중 관대한 

공적연금을 받는 사람들이 개인연금을 구매할 가능성이 더 높았다고 해석할 수 있다. 이러한 

결과는 저축에 대한 예방적 동기와 유동성 제약에 의해 촉진된 것으로 판단된다. 

주요어: 개인연금, 공적연금, 국민연금, 주택자산, 노후보장
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